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(54) ENCODING DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly select a Huffman code book by conducting small 
processing amounts. 

SOLUTION: Each group of data stored in each memory 100-103 is Huffman* encoded by 
Huffman encoding parts 109-112, based on a Huffman code book selected by a Huffman code 
selecting part 108. A control part 116 of the Huffman code book selecting part 108 selects a 
Huffman code book suitable for each group of the data, based on outputs from code length 
calculating pats 114 and 115, in which code length obtained at Huffman-encoding of the data of 
each group by each Huffman code book, is set for each Huffman code book. The number of bits 
necessary for sign information is added in advance to the code length set by the code length 
setting parts 114 and 115, when the Huffman code book is an unsigned code book. 
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CLAIMS 



[Claim(s)] 

[Claim l] The G storage sections which store each of the data divided into G groups (G is one or 
more integers), About each of each group which was stored in said each storage section, 
respectively The Huffman code book selection section which chooses one Huffman code book from 
H Huffman code books (H is one or more integers) which have an index number, respectively, 
The G Huffman coding sections which carry out Huffman coding of each group's data using the 
Huffman code book chosen for every group in this Huffman code book selection section, 
respectively, respectively. The index number coding section which encodes the index number of 
each Huffman code book which said Huffman code book selection section chose, respectively, It is 
preparation ************. Said Huffman code book selection section The code length calculation 
section to which the code length obtained when Huffman coding of each group's data is carried 
out with each Huffman code book was set for every Huffman code book, respectively, Based on 
the code length set up in this code length calculation section, it has the control section which 
chooses the Huffman code book suitable for the data for every group. Coding equipment 
characterized by adding beforehand the number of bits needed for the code length set as said 
code length setting section for sign information when said Huffman code book is an ANSAINDO 
code book. 

[Claim 2] Said code length calculation section is coding equipment according to claim 1 with 
which said code length has table data set up beforehand for every Huffman code book. 
[Claim 3] The G storage sections which store each of the data divided into G groups (G is one or 
more integers), About each of each group which was stored in said each storage section, 
respectively The Huffman code book selection section which chooses one Huffman code book from 
H Huffman code books (H is one or more integers) which have an index number, respectively, 
The G Huffman coding sections which carry out Huffman coding of each group's data using the 
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HufEman code book chosen for every group in this Huffinan code book selection section, 
respectively, respectively, The index number coding section which encodes the index number of 
each HufEman code book which said Huffman code book selection section chose, respectively, It is 
preparation ************. Said Huffman code book selection section The code length calculation 
section to which the code length obtained when Huffman coding of each group's data is carried 
out with each Huffman code book was set for every Huffman code book, respectively, It is coding 
equipment characterized by the ability to ask coincidence for code length [ as opposed to / based 
on the code length set up in this code length calculation section, have the control section which 
chooses the Huffman code book suitable for the data for every group, and / two or more Huffman 
code books in said code length calculation section ]. 

[Claim 4] It is coding equipment according to claim 1 to 3 with which said code length calculation 
.section outputs the code length at the time of encoding with two or more Huffman code books to 
one group's data, respectively, and the code length to whom said control section is outputted in 
this code length calculation section chooses the shortest Huffman code book. 
[Claim 5] It is coding equipment according to claim 1 to 3 with which said control section chooses 
one Huffinan code book as the code length of each Huffman code book outputted from this code 
length calculation section respectively in consideration of the index number of each Huffman 
code book by said code length calculation section outputting the code length at the time of 
encoding with two or more Huffman code books to one group's data, respectively. 
[Claim 6] In case said control section chooses the Huffinan code book to the group (g is an integer 
and 1 <=g<=G -l) of eye watch (g+l) With the code length Bmin after the Huffman coding about 
the Huffman code book Hmin whose code length after the Huffman coding which said code 
length calculation section outputted is min It asks for the code length Bg after the Huffman 
coding about the Huffman code book Hg chosen in the g-th group. Bmin - < (Bg-A) - the coding 
equipment according to claim 5 which chooses Hmin as a case (A is a predetermined integer), 
and chooses Hg in Bmin>= (Bg"A). 

[Claim 7] Said control section is coding equipment according to claim 6 with which the code 
length outputted from said code length calculation section chooses the index number of the 
shortest Huffman code book as a Huffman code book to the 1st group. 

[Claim 8] In case said control section chooses the Huffman code book to the group (g is an integer 
and 2 <=g<=G) of eye watch (g-l) With the code length Bmin after the Huffman coding about the 
Huffman code book Hmin whose code length after the Huffman coding which said code length 
calculation section outputted is min It asks for the code length Bg after the Huffman coding 
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about the Huffman code book Hg chosen in the g-th group. Bmin - < (Bg-A) - the coding 
equipment according to claim 5 which chooses Hmin as a case (A is a predetermined integer), 
and chooses Hg in Bmin>= (Bg-A). 

[Claim 9] Said control section is coding equipment according to claim 8 with which the code 
length outputted from said code length calculation section chooses the index number of the 
shortest Huffman code book as a Huf&nan code book to the Gth group. 

[Claim 10] Said index number coding section is coding equipment according to claim 6 to 9 which 
encodes the index number and the number of the groups who are continuing with the number of 
bits of said numeric value A when the same index number as the index number chosen to one 
group of data is chosen to the group of the data which follow the group. 

[Claim 11] Said H Huffman code books are coding equipment according to claim 3 which is 11 
Huffman code books for carrying out Huffman coding of the spectrum data defined by MPEG 
2-AAC specification. 

[Claim 12] Said code length calculation section outputs the code length at the time of encoding 
data with the Huffman code books 1-4 defined by MPEG 2-AAC specification, respectively. The 
1st table to which the code length at the time of encoding data was set with each Huffman code 
books 1 and 2 corresponding to the common index value, respectively, Coding equipment 
according to claim 11 with which the code length to each Huffman code books 3 and 4 has the 2nd 
table set up corresponding to the common index value, respectively. 
[Claim 13] each FUMAN code books 3 and 4 set as said 2nd table - the coding equipment 
according to claim 12 with which the number of bits which boils, respectively and is needed for 
. the corresponding code length for sign information is added beforehand, respectively. 
[Claim 14] Function abs (x) is made into the function which shows the absolute value of x. 
Function nonz (wx, y, z) It considers as the function which shows the number of that whose value 
is not 0 in wx, y, and z. A function Fl (wx, y, z) It considers as Fl(wx, y, z) =27*(w+l) +9*(x-t-l) 
-f3*(y+l)+ (z+l). (•• however, the absolute value domain of wx, y, and z or less l) and a function 
F2 (wx, y, z) It is referred to as abs (z). F2(wx, y, z) =27* abs(w)+9*abs(x)+3*abs(y)+ However, 
the absolute value domain of wx, y, and z is made into the function which shows the code length 
at the time of encoding data for or less 2), a function Tl (index) ' function T four (index) with the 
Huffman code books 1-4, respectively. (-• When it considers as the integer which shows the data 
by which grouping was carried out in a, b, c, and d and the index value generated from said a, b, c, 
and d is made into il and i2, On the 1st table to which each code length of each of said Huffman 
code books 1 and 2 was set As opposed to the index value il The value of a function Tl (Fl (a, b, c. 
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d)), On the 2nd table to which the value of a function T2 (Fl (a, b, c, d)) is set, respectively, and 
each code length of each of said Huffman code books 3 and 4 was set Coding equipment according 
to claim 13 with which the value of function T3(F2 (a, b, c, d))+nonz (a, b, c, d) and the value of 
function T-four(F2 (a, b, c, d))+nonz (a, b, c, d) are set up to index value i2, respectively. 
[Claim 15] the time of making a notation into a exponentiation notation " three or more 
positive-number X - receiving - il=(X^3) *(a+l) +(X^2) *(b+l) +X*(c+l)+ (d+l) 
coming out " it is - three or more positive-numbers Y " receiving - i2=(Y^3) *abs(a)+(Y^2) 
*abs(b)+Y*abs(c)+abs (d) 

Coding equipment according to claim 14 which comes out and exists. 

[Claim 16] Said index value il is a value which carried out bit connecting of a and b which were 
expressed by more than X bit, respectively, and c and d to two or more positive-number X. Said 
index value i2 Coding equipment according to claim 14 which is the value which carried out bit 
connecting of abs (a) and abs (b) which were expressed by Y bits or more, respectively, abs (c), 
and the abs (d) to two or more positive-numbers Y. 

[Claim 17] Said code length calculation section is coding equipment according to claim 11 with 
which the code length at the time of outputting the code length at the time of encoding data with 
the Huffman code books 1-4 of MPEG 2-AAC specification, respectively, and encoding data with 
each Huffman code books 1-4 has one table set up corresponding to the common index value, 
respectively. 

[Claim 18] each FUMAN code books 3 and 4 set as said 2nd table - the coding equipment 
according to claim 17 with which the number of bits which boils, respectively and is needed for 
the receiving code length for sign information is added beforehand, respectively. 
[Claim 19] Function abs (x) is made into the function which shows the absolute value of x. 
Function nonz (wx, y, z) It considers as the function which shows the number of that whose value 
is not 0 in wx, y, and z. A function Fl (wx, y, z) It considers as Fl(wx, y, z) =27*(w-M) +9*(x+l) 
+3*(y+l)+ (z+l). (-■ however, the absolute value domain of wx, y, and z or less l) and a function 
F2 (wx, y, z) It is referred to as abs (z). F2(wx, y, z) =27* abs(w)+9*abs(x)+3*abs(y)+ ■■ However, 
the absolute value domain of wx, y, and z is made into the function which shows the code length 
at the time of encoding data for or less 2), a function Tl (index) • function T four (index) with the 
Huffman code books 1*4, respectively. (-■ When it considers as the integer which shows the data 
by which grouping was carried out in a, b, c, and d and the index value generated from said a, b, c, 
and d is set to j, On the table to which each code length of each of said Huffman code books 1-4 
was set As opposed to the index value j The value of a function Tl (Fl (a, b, c, d)), Coding 
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equipment according to claim 18 with which the value of a function T2 (Fl (a, b, c, d)), the value 
of function T3(F2 (a, b, c, d))+nonz (a, b, c, d), and the value of function T-four(F2 (a, b, c, 
d))+nonz (a, b, c, d) are set up, respectively. 

[Claim 20] Said index value j is coding equipment according to claim 19 which is the value which 
carried out bit connecting of a and b which were expressed by Y bits or more, respectively, and c 
and d to two or more positive-numbers Y. 

[Claim 21] Said code length calculation section outputs the code length at the time of encoding 
with the Huffman code books 5-10 of MPEG 2-AAC specification, respectively. The 1st table to 
which the code length at the time of encoding, respectively was set with each Huffman code 
books 5 and 6 corresponding to the common index value, respectively, The 2nd table to which the 
code length at the time of encoding, respectively was set with each Huffman code books 7 and 8 
corresponding to the common index value, respectively, Furthermore, coding equipment 
according to claim 11 with which the code length at the time of encoding with each Huffman code 
books 9 and 10, respectively has the 3rd table set up corresponding to the common index value, 
respectively. 

[Claim 22] each Huffman code books 7 and 8 set as said 2nd table - each Huffman code books 9 
and 10 which it is alike, respectively, and the number of bits needed for sign information is 
beforehand added to the corresponding code length, respectively, and were set as said 3rd table " 
the coding equipment according to claim 21 with which the number of bits which boils, 
respectively and is needed for the corresponding code length for sign information is added 
beforehand, respectively. 

[Claim 23] Function abs (x) is made into the function which shows the absolute value of x. 
Function nonz (x y) Consider as the function which shows the number of that whose value is not 
0 in X and y, and a function F3 (x y) is made into F3(x y) =9*(x+4)+ (y+4). It is referred to as abs 
(y). (" however, the absolute value domain of x and y - or less 4) and a function F4 (x y) *• F4(x y) 
=8*abs(x)-f It is referred to as abs (y). (" however, the absolute value domain of x and y " or 
less 7) and a function F5 (x y) F5(x y) =13*abs(x)+ however, the absolute value domain of x 
and y or less 12), a function T5 (index) ■ a function TIO (index) It considers as the function which 
shows the code length at the time of encoding data with the Huffman code books 5-10 of MPEG 
2-AAC specification, respectively, respectively. When it considers as the integer which shows the 
data value by which grouping was carried out in a and b, respectively and the index value 
generated from said a and b is set to i3, i4, and i5, on said 1st table The value of a function T5 (F3 
(a, b)) and the value of a function T6 (F3 (a, b)) are set up to the index value i3, respectively. On 
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said 2nd table As opposed to the index value i4 The value of function T7(F4 (a, b))+nonz (a, b), 
The value of function T8(F4 (a, b))+nonz (a, b) is set up, respectively. On said 3rd table Coding 
equipment according to claim 22 with which the value of function T9(F5 (a, b))+nonz (a, b) and 
the value of function T10(F5 (a, b))+nonz (a, b) are set up to the index value i5, respectively. 
[Claim 24] Coding equipment according to claim 23 which is i3=X*(a+4)+ (b+4) to nine or more 
positive-number X, is i4=Y*abs(a)+abs(b) to eight or more positive-numbers Y, and is 
i5=Z*abs(a)+abs(b) to 13 or more positive-numbers Z. 

[Claim 25] Said index value i3 is a value which carried out bit connecting of a and b which were 
expressed by more than X bit, respectively to four or more positive-number X. Said index value i4 
It is the value which carried out bit connecting of a and b which were expressed by Y bits or more, 
respectively to four or more positive-numbers Y. Said index value i5 Coding equipment according 
to claim 24 which is the value which carried out bit connecting of a and b which were expressed 
by Z bits or more, respectively to five or more positive-numbers Z. 

[Claim 26] Said code length calculation section is coding equipment according to claim 11 
currently held at one table on which the code length at the time of outputting the code length at 
the time of encoding data with the Huffman code books 5-10 of MPEG 2-AAC specification, 
respectively, and encoding data with each Huffman code books 5-10, respectively was set up 
corresponding to the common index value, respectively. 

[Claim 27] each Huffman code books 7-10 set up on said table - the coding equipment according 
to claim 26 with which the number of bits needed for the code length at the time of encoding "be 
alike, respectively" for sign information is added beforehand, respectively. 
[Claim 28] Function abs (x) is made into the function which shows the absolute value of x. 
Function nonz (x y) Consider as the function which shows the number of that whose value is not 
0 in X and y, and a function F3 (x y) is made into F3(x y) =9*(x+4)+ (y+4). It is referred to as abs 
(y). (-- however, the absolute value domain of x and y - or less 4) and a function F4 (x y) " F4(x y) 
=8*abs(x)H- It is referred to as abs (y). however, the absolute value domain of x and y ■- or 
less 7) and a function F5 (x y) •- F5(x y) =13*abs(x)+ (•- however, the absolute value domain of x 
and y or less 12), a function T5 (index) - a function TIO (index) It considers as the function which 
shows the code length at the time of encoding data with the Huffman code books 5-10 of MPEG 
2-AAC specification, respectively, respectively. When it considers as the integer which shows the 
data value by which grouping was carried out in a and b, respectively and the index value 
generated from said a and b is set to k, on said table As opposed to the index value k The value of 
a function T5 (F3 (a, b)), and the value of a function T6 (F3 (a, b)). The value of function T7(F4 (a, 
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b))+nonz (a, b), and the value of function T8(F4 (a, b))+nonz (a, b), Coding equipment according 
to claim 27 with which the value of function T9(F5 (a, b))+nonz (a, b) and the value of function 
T10(F5 (a, b))+nonz (a, b) are set up, respectively. 

[Claim 29] Said index value k is coding equipment according to claim 28 which is the value which 
carried out bit connecting of a and b which were expressed by Z bits or more, respectively to five 
or more positive-numbers Z. 

[Claim 30] In the case of the value besides the domain to which the value of the inputted data 
cannot compute code length at the time of encoding data with one of the Huffman code books, 
said code length calculation section It is coding equipment according to claim 12 to 29 which 
outputs the value which shows that the corresponding Huffman code book is invalid, and chooses 
the Huffman code book shown with the invalid value when said control section received the value 
which shows the invalid. 

[Claim 31] The value of said function Tl (Fl (a, b, c, d)), and the value of a function T2 (Fl (a, b, c, 
d)) It is divided and stored in the MSB and LSM side to said index value il. Between the value of 
each above-mentioned function Tl, and the value of a function T2 "0" is inserted at least. The 
value of said function T3(F2 (a, b, c, d))-*-nonz (a, b, c, d), [ml bit (ml is a positive integer) ] With 
the value of function T*four(F2 (a, b, c, d))+nonz (a, b, c, d) Coding equipment according to claim 
14 with which it is divided and stored in the MSB and LSM side to said index value i2, and the 
ml bit (ml> 0) value of "0" is inserted at least between the value of each above-mentioned 
function T3, and the value of function T four. 

[Claim 32] The value of said function Tl (Fl (a, b, c, d)), and the value of a function T2 (Fl (a, b, c, 
d)), The value of function T3(F2 (a, b, c, d))+nonz (a, b, c, d), and the value of function T-four(F2 
(a, b, c, d))+nonz (a, b, c, d) To said index value j, from the MSB side, it applies to the LSM side 
and is stored in order, respectively. Between each above-mentioned function Tl, T2 T3, and the 
value of each T four Coding equipment according to claim 19 with which the ml bit (ml is a 
positive integer) value of "0" is inserted at least, respectively. 

[Claim 33] When the value which divided the maximum of the number of the data contained in 
said each G group by 4 is set to nl, the value of the above ml is coding equipment according to 
claim 31 or 32 which is the value to which the bottom to nl calculated the logarithm (log2 (nl)) of 
2, and revalued and integer-ized below decimal point of the operation value. 
[Claim 34] The value of said function T5 (F3 (a, b)), and the value of a function T6 (F3 (a, b)) It is 
divided and stored in the MSB and LSM side to said index value i3. Between the value of each 
above-mentioned function T5, and the value of a function T6 "0" is inserted at least. The value of 
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said function T7(F4 (a, b))+nonz (a, b), [ m2 bit (m2 is a positive integer) ] With the value of 
function T8(F4 (a, b))+nonz (a, b) It is divided and stored in the MSB and LSM side to said index 
value i4. Between the value of a function T7, and the value of a function T8 The m2 bit (m2 is a 
positive integer) value of "0" is inserted at least. The value of said function T9(F5 (a, b))+nonz (a, 
b), With the value of function T10(F5 (a, b))+nonz (a, b) Coding equipment according to claim 23 
with which it is divided and stored in the MSB and LSM side to said index value i5, and the m2 
bit (m2 is a positive integer) value of "0" is inserted at least between the value of the 
above-mentioned function T9, and the value of a function TIO. 

[Claim 35] The value of said function T5 (F3 (a, b)), and the value of a function T6 (F3 (a, b)), The 
value of function T7(F4 (a, b))+nonz (a, b), and the value of function T8(F4 (a, b))+nonz (a, b), The 
value of function T9(F5 (a, b))+nonz (a, b), and the value of function T10(F5 (a, b))+nonz (a, b) to 
said index value k, from the MSB side, it applies to the LSM side and stores in order, 
respectively - having -- **** - and the above-mentioned functions T5, T6, T7, T8, T9, and TIO - 
between each value Coding equipment according to claim 28 with which the m2 bit (m2 is a 
positive integer) value of "0" is inserted at least, respectively. 

[Claim 36] When the value which divided the maximum of the number of the data contained in 
said each G group by 2 is set to n2, said value of m2 is coding equipment according to claim 34 or 
35 which is the value to which the bottom to the value of n2 calculated the logarithm (log2 (n2)) 
of 2, and revalued and integer-ized below decimal point of the operation value. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the coding equipment which used Huffman coding, especially, this 
invention chooses the optimal Huffman code book out of two or more HufEman code books, and 



10 



relates to the coding equipment which encodes digital data using the selected Huffman code book. 
[0002] 

[Description of the Prior Art] In recent years, the approach of carrying out high efficiency 
compression of the quantized spectrum data of an audio signal using Huffman coding is used as 
an approach of encoding an audio signal. For example, the coding method of MPEG 2-AAC 
specification is it and the compression approach is explained hereafter (ISO/IEC 13818-7 
reference). 

[0003] First, the PCM signal of an input is changed into the frequency spectrum data in every 
1024 by MDCT processing. Since it is stated to "ISO/IEC 13818-7 ANNEX B 2.3 FilterBank and 
block switching" in detail, this process is skipped here. 

[0004] Next, 1024 above-mentioned frequency spectrum data are quantized by the technique of 
nonlinear quantization (integer-izing). Since it is stated to "ISO/IEC 13818-7 ANNEX B 2.7 
Quantizing" in detail, this process is skipped here. 

[0005] Next, 1024 quantized frequency spectrum data are divided into the group called a 
scale*factor band (sfb). For example, 1024 quantized frequency spectrum data are divided into 
the group of 49 sfb(s) in the case where a sampUng frequency is 48kHz. Division of frequency 
spectrum data is performed according to the table of drawing 4 . That is, 42nd sfb from 4 Motome 
of spectrum data to 7 Motome is divided [ 0th sfb ] for 41st sfb from 0 Motome of spectrum data to 
3 Motome like four from 8 Motome of spectrum data to 12 Motome (refer to "ISO/IEC 13818-7 3.8 
Tables"). 

[0006] Drawing 5 shows the example of quantization and the spectrum data by which grouping 
was carried out according to such a process. In drawing 5 , "sfb" of the left column expresses the 
scale-factor band sfb, "spectrum" of the central column expresses the number of spectrum data, 
and "volue" of the right column expresses the absolute value of spectrum data. 
[0007] Next, Huffman coding of quantization and the spectrum data by which grouping was 
carried out is carried out for every sfb in this way. Out of two or more Huffman code books, the 
Huffman coding at this time chooses one Huffman code book for every sfb, and is performed 
based on that Huffman code book. In MPEG 2-AAC specification, one Huffman code book is 
chosen from 11 Huffman code books of the Huffman code books 1-11. However, the process which 
chooses and carries out Huffman coding of the one Huffman code book is explained out of four of 
the Huffman code books 3*6 below for simplification of explanation. 

[0008] Drawing 6 - drawing 9 show the Huffman code books 3*6, respectively. In the Huffman 
code books 3-6 of drawing 9 , the column of "index" of most left-hand side shows the index 
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number of the data set as the object of coding from drawing 6 , the column of the 2nd "length" 
shows the code length of the data after coding from left-hand side, and the column of the 3rd 
"codeword (hexadecimal)" shows the encoded data (symbolic language) by the hexadecimal 
notation from left-hand side. The hexadecimal notation (codeword) of the code length (length) of 
the data after coding to the index numbers 0-80 and the code length of the data after the coding 
is carried out to the Huffman code books 3-6 of drawing 6 • drawing 9 . 

[0009] In the group "sfbO" of drawing 5 , the maximum of the absolute value of spectrum data is 4. 
In MPEG 2-AAC specification, the Huffman code book which can be chosen is restricted 
according to the maximum of the absolute value of an input signal. This limit is defined by LAV 
(Largest Absolute Value) shown in drawing 10 . LAV shows the maximum of the absolute value 
of the target input data [ code book / concerned / Huffman ]. Since the maximum of the absolute 
value of the spectrum data in "sfbO" is 4, the Huffman code book 5 and the Huffman code book 6 
are set as the object of selection by drawing 10 . The code length after coding at the time of the 
Huffman code book 6 resembling the Huffinan code book 5 set as the object of selection, 
respectively, and carrying out Huffman coding more is compared, and the Huffman code book 
with shorter code length is chosen. Here, in the Huffman code books 5 and 6, the method of 
asking for the code length after Huffman coding is as follows. 

[00 10] First, when the element (value) of four spectrums of a group "sfbO" is set to DO, Dl, D2, 
and D3, respectively, two index numbers "indexO" and "indexO" are calculated by each following 
formula, respectively. 

indexO=(DO-HLAV) *(2*LAV+l)+ (Dl+IAV) - (l) 
indexl=(D2+LAV) *(2*LAV+l)+ (D3+LAV) - (2) 

And let "indexO" and "index 1" which were computed be an index number, respectively. Based on 
this index number, "length" in the Huffman code book 5 and the Huffman code book 6 which is 
code length is obtained, respectively. 

[0011] According to drawing 5 , it is D 0= 4, Dl=-2, D 2= 0, D 3= 3, and LAV=4. Therefore, it is 
set to index 0= 74 and index 1= 43. By making these values into an index number, if the Huffman 
code book 5 shown in drawing 8 is consulted, length=12 will be obtained to indexO and length=8 
will be obtained to indexl, and it turns out that a total of 20 bits is the code length after Huffman 
coding. When the Huffman code book 6 shown in drawing 9 on the other hand by making the 
value of the above indexO and indexl into an index number is consulted, length=9 are obtained to 
indexO, length=7 are obtained to indexl, and it turns out that a total of 16 bits is the code length 
after Huffman coding. Thus, since it is more advantageous to use the Huffman code book 6 in 
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order to encode each spectrum data contained in a group "sfbO", the Huflfman code book 6 is 
chosen. 

[0012] Similarly, the code length after the Huffman coding at the time of using the Huffman code 
book 5 about a group "sfbl" becomes 18 bits, and the code length after the Huffman coding at the 
time of using the Huffman code book 6 becomes 13 bits. Thus, since it is more advantageous to 
use the Huffman code book 6 in order to encode each spectrum data contained in a group "sfbl", 
the Huffman code book 6 is chosen. 

[0013] Furthermore, in the group "sfb2" of drawing 5 , since the maximum of the absolute value 
of each spectrum data is 1, the Huffman code books 3-6 are set as the object of selection. If it asks 
for the code length after Huffman coding by the approach mentioned above, it will become 8 bits, 
when the Huffman code book 5 is used and 9 bits and the Huffman code book 6 are used. 
[0014] The method of asking for the code length after Huffman coding using the Huffman code 
book 3 and the Huffman code book 4 is as follows. The data which the Huffman code book 3 and 
the Huffman code book 4 are called the so-called ANSAINDO code book, and are set as the object 
of coding are sign-less data (ANSAINDO data). In the case of ANSAINDO data, the object of 
HufEman coding serves as an absolute value of the data of an input, and the number of the 
missing sign information is counted separately, and is added to the amount of signs of Huffman 
coding. The number of the missing sign information is the number of the elements (data which 
need sign information) whose values are not 0 in the data concerned. How to ask below for the 
code length after the Huffman coding in such a case is explained. 

[0015] First, the element (value) of four spectrum data of a group "sfb2" is set to DO, Dl, D2, and 
D3, respectively, and indexO is calculated as an index number by the following formulas. In 
addition, the notation with which "absO" in a degree type takes an absolute value, and are a 
exponentiation operator and k=LAV +1. 
[0016] 

index0=abs(D0)*(k^3)+abs(Dl)*(k^2) 
+ abs(D2) *k+abs (D3) - (3) 

length is calculated from the Huffman code book 3 and the Huffman code book 4 by making the 
value of this "indexO" into an index number, respectively. In the example of the group "sfb2" of 
drawing 5 , since it is D 0= 1, Dl=-1, D 2= 1, D 3= 0, and LAV=2, it is set to index 0= 39. By 
making this value into an index number, if the Huffman code book 3 shown in drawing 6 is 
consulted, length=6 wiU be obtained. Since the symbolic language obtained from the Huffman 
code book 3 lacks the sign bit, the sign information for restoring a sign bit is required. Therefore, 
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in four spectrum data of a group "sfb2", sign information is needed only for the number of the 
spectrum data whose values are not 0. In the example of the group "sfb2" of drawing 5 , since the 
number of the spectrum data whose values are not 0 is 3, the sign information bit of a triplet 
must be added to the symbolic language after Huffman coding. Therefore, the code length after 
Huffman coding becomes 9 bits adding length=6 and the sign information bit 3. 
[0017] On the other hand, length=4 will be obtained if the Huffman code book 4 shown in 
drawing 7 is consulted from index 0= 39. Since a triplet must be added as a sign information bit 
also in this case, the code length after Huffman coding becomes 7 bits adding length=4 and the 
sign information bit 3. 

[0018] Thus, the code length after a group's "sfb2'"s Huffman coding will become 8 bits, if the 
Huffman code book 3 is used, 9 bits and the Huffman code book 4 will be used, 7 bits and the 
Huffman code book 5 will be used and 9 bits and the Huffman code book 6 will be used. Therefore, 
since the case where the Huffman code book 4 is used is advantageous, the Huffman code book 4 
is chosen. 

[0019] Like the following, about the group "sfb" of all data, the Huffman code book is chosen and 
Huffman coding of spectrum data is performed using each selected Huffman code book. The 
hexadecimal notation (codeword) of the Huffman code book concerned corresponding to the index 
number (the above indexO, index 1 grade) which the approach of Huffman coding is easy a 
number and was called for as mentioned above is only outputted as coded data. 
[0020] Next, the number of the Huffman code book chosen about each group's "sfb" as mentioned 
above is encoded. According to MPEG 2-AAC specification, coding of this Huffman code book is 
performed by encoding the number of the Huffman code book chosen about the group "sfb" itself 
by 4 bits, and encoding the number which shows whether the same Huffman code book is chosen 
also in the group "sfb" who continues from this group "sflb" by 5 bits. In the example shown in 
drawing 5 , since the Huffman code book 6 is chosen in the group "sfbO" and the group "sfbl", "6" 
which is the number of the Huffman code book is first expressed as (0110) by 4 bits, it is 5 bits 
and the next group also expresses "1" which shows that the same Huffman code book is chosen 
continuously as (OOOOl). Next, in a group "sfb2", since the Huffman code book 4 is chosen, "4" 
which is the number of the Huffman code book is expressed as (0100) by 4 bits. Next, since it is 
dependent on the Huffman code book chosen in the next group "sfb", the continuing bit string is 
omitted here, thus, each group "- the Huffman code book chosen as every sfb" is encoded. 
[0021] 

[Problem(s) to be Solved by the Invention] According to the Prior art which was mentioned above. 
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there is a trouble that processing of the process which chooses the Huffinan code book of each 
good loop formation "sfb" becomes great. This is because calculation of the number of bits used 
for the sign information at the time of using an ANSAINDO code book is performed whenever an 
ANSAINDO code book is chosen. Moreover, it is because processing which asks for the code 
length after coding at the time of using each Huffman code book about each Huffinan code book 
set as the object of selection is also separately performed for every Huffman code book. 
[0022] moreover - according to a Prior art " each group - in the process which chooses the 
Huffman code book of every sfb", since the amount of signs required in order to encode the 
number of the Huffman code book is not taken into consideration, there is also a trouble that the 
Huffman code book optimal as total is not necessarily chosen, that is, the amount of signs after 
[ whole ] coding also in consideration of the amount of signs required in order to only choose the 
Huffman code book with which the amount of signs after coding serves as min and to encode the 
number of the Huffman code book about each group's "sfb"'s data serves as min - as - the 
Huffman code book is not chosen. 

[0023] It is made in view of such a conventional trouble, and this invention chooses the optimal 
Huffman code book out of two or more Huffman code books, and it is coding equipment which 
encodes digital data using the selected Huffman code book, and it aims [ the Huffman code book 
is chosen as a high speed, and ] at offering the coding equipment which can perform efficient 
coding by small throughput. 
[0024] 

[Means for Solving the Problem] The G storage sections which store each of the data with which 
the coding equipment of this invention was divided into G groups (G is one or more integers). 
About each of each group which was stored in said each storage section, respectively The 
Huf&nan code book selection section which chooses one Huffinan code book from H Huffman code 
books (H is one or more integers) which have an index number, respectively. The G Huffman 
coding sections which carry out Huffman coding of each group's data using the Huffman code 
book chosen for every group in this Huffman code book selection section, respectively, 
respectively. The index number coding section which encodes the index number of each Huffman 
code book which said Huffman code book selection section chose, respectively, It is preparation 
Said Huffman code book selection section The code length calculation section to 
which the code length obtained when Huffman coding of each group's data is carried out with 
each Huffman code book was set for every Huffman code book, respectively, Based on the code 
length set up in this code length calculation section, it has the control section which chooses the 
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Huffman code book suitable for the data for every group. When said Huffman code book is an 
ANSAINDO code book, it is characterized by adding beforehand the number of bits needed for 
the code length set as said code length setting section for sign information. 
[0025] Said code length calculation section has table data with which said code length was set up 
beforehand for every Huffman code book. 

[0026] Moreover, the G storage sections which store each of the data with which the coding 
equipment of this invention was divided into G groups (G is one or more integers), About each of 
each group which was stored in said each storage section, respectively The Huffman code book 
selection section which chooses one Huffman code book from H Huffman code books (H is one or 
more integers) which have an index number, respectively, The G Huffman coding sections which 
carry out Huffman coding of each group's data using the Huffman code book chosen for every 
group in this Huffman code book selection section, respectively, respectively. The index number 
coding section which encodes the index number of each Huffman code book which said Huffman 
code book selection section chose, respectively, It is preparation ************. Said Huffman 
code book selection section The code length calculation section to which the code length obtained 
when Huffman coding of each group's data is carried out with each Huffinan code book was set 
for every Huffman code book, respectively, Based on the code length set up in this code length 
calculation section, it has the control section which chooses the Huffman code book suitable for 
the data for every group, and said code length calculation section is characterized by the ability 
to ask coincidence for the code length to two or more Huffman code books. 

[0027] Said code length calculation section outputs the code length at the time of encoding with 
two or more Huf&nan code books to one group's data, respectively, and said control section 
chooses the Huffman code book with the shortest code length outputted in this code length 
calculation section. 

[0028] Said code length calculation section outputs the code length at the time of encoding with 
two or more Huffman code books to one group's data, respectively, and said control section 
chooses one Huffman code book as the code length of each Huffman code book outputted from 
this code length calculation section respectively in consideration of the index number of each 
Huffman code book. 

[0029] In case said control section chooses the Huffman code book to the group (g is an integer 
and 1 <=g<=G -l) of eye watch (g+l) With the code length Bmin after the Huffman coding about 
the Huffman code book Hmin whose code length after the Huffman coding which said code 
length calculation section outputted is min the code length Eg after the Huffman coding about 
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the Huffman code book Hg chosen in the g-th group - asking - Bmin - < (Bg-A) - Hmin is 

chosen as a case (A is a predetermined integer), and, in Bmin>= (Bg-A), Hg is chosen. 

[0030] Said control section chooses the index number of the Huffman code book with the shortest 

code length outputted from said code length calculation section as a Huffman code book to the 1st 

group. 

[0031] In case said control section chooses the Huffman code book to the group (g is an integer 

and 2 <=g<=G) of eye watch (g-l) With the code length Bmin after the Huffman coding about the 
Huffman code book Hmin whose code length after the Huffman coding which said code length 
calculation section outputted is min the code length Bg after the Huffman coding about the 
Huffman code book Hg chosen in the g-th group asking Bmin " < (Bg-A) - Hmin is chosen as 
a case (A is a predetermined integer), and, in Bmin>= (Bg-A), Hg is chosen. 

[0032] Said control section chooses the index number of the Huffman code book with the shortest 
code length outputted from said code length calculation section as a Huffman code book to the 
Gth group. 

[0033] Said index number coding section encodes the index number and the number of the 
groups who are continuing with the number of bits of said numeric value A, when the same index 
number as the index number chosen to one group of data is chosen to the group of the data which 
follow the group. 

[0034] Said H Huffman code books are 1 1 Huffman code books for carrying out Huffman coding 
of the spectrum data defined by MPEG 2-AAC specification. 

[0035] Said code length calculation section outputs the code length at the time of encoding data 
with the Huffman code books 1-4 defined by MPEG 2-AAC specification, respectively. The 1st 
table to which the code length at the time of encoding data was set with each Huffman code 
books 1 and 2 corresponding to the common index value, respectively, The code length to each 
Huffman code books 3 and 4 has the 2nd table set up corresponding to the common index value, 
respectively. 

[0036] each FUMAN code books 3 and 4 set as said 2nd table - it is alike, respectively and the 
number of bits needed for sign information is beforehand added to the corresponding code length, 
respectively. 

[0037] Function abs (x) is made into the function which shows the absolute value of x. Function 
nonz (wx, y, z) It considers as the function which shows the number of that whose value is not 0 
in wx, y, and z. A function Fl (wx, y, z) It considers as Fl(wx, y, z) =27*(w+l) -l-9*(xH-l) -»-3*(y+l)+ 
(z+1). (" however, the absolute value domain of wx, y, and z or less 1) and a function F2 (wx, y, z) 
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It is referred to as abs (z), F2(wx, y, z) =27* " abs(w)+9*abs(x)+3*abs(y)+ - However, the 
absolute value domain of wx, y, and z is made into the function which shows the code length at 
the time of encoding data for or less 2), a function Tl (index) - function T four (index) with the 
Huffman code books 1-4, respectively. (" When it considers as the integer which shows the data 
by which grouping was carried out in a, b, c, and d and the index value generated from said a, b, c, 
and d is made into il and i2. On the 1st table to which each code length of each of said Huffman 
code books 1 and 2 was set As opposed to the index value il The value of a function Tl (Fl (a, b, c, 
d)), On the 2nd table to which the value of a function T2 (Fl (a, b, c, d)) is set, respectively, and 
each code length of each of said Huffman code books 3 and 4 was set The value of function T3(F2 
(a, b, c, d))+nonz (a, b, c, d) and the value of function T-four(F2 (a, b, c, d))+nonz (a, b, c, d) are set 
up to index value i2, respectively. 

[0038] When a notation is made into a exponentiation notation, it is il=(X^3) *(a-i-l) +(X'^2) 
*(b+l) +X*(c+1)+ (d+1) to three or more positive-number X. three or more positive-numbers Y " 
receiving - i2=(Y^3) *abs(a)+(Y^2) *abs(b)+Y*abs(c)+ it is abs (d). 

[0039] Said index value il is a value which carried out bit connecting of a and b which were 
expressed by more than X bit, respectively, and c and d to two or more positive-number X, and 
said index value i2 is the value which carried out bit connecting of abs (a) and abs (b) which were 
expressed by Y bits or more, respectively, abs (c), and the abs (d) to two or more positive-numbers 
Y. 

[0040] Said code length calculation section has one table on which the code length at the time of 
outputting the code length at the time of encoding data with the Huffinan code books 1-4 of 
MPEG 2-AAC specification, respectively, and encoding data with each Huffman code books 1-4 
was set up corresponding to the common index value, respectively. 

[0041] each FUMAN code books 3 and 4 set as said 2nd table - it is alike, respectively and the 
number of bits needed for sign information is beforehand added to the receiving code length, 
respectively. 

[0042] Function abs (x) is made into the function which shows the absolute value of x. Function 
nonz (wx, y, z) It considers as the function which shows the number of that whose value is not 0 
in wx, y, and z. A function Fl (wx, y, z) It considers as Fl(wx, y, z) =27*(w+l) +9*(x+l) +3*(y+l)+ 
(z-f-l). (-■ however, the absolute value domain of wx, y, and z or less l) and a function F2 (wx, y, z) 
It is referred to as abs (z). F2(wx, y, z) =27* abs(w)+9*abs(x)+3*abs(y)+ " However, the 
absolute value domain of wx, y, and z is made into the function which shows the code length at 
the time of encoding data for or less 2), a function Tl (index) ■ function T four (index) with the 
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Huffinan code books 1-4, respectively, (" When it considers as the integer which shows the data 
by which grouping was carried out in a, b, c, and d and the index value generated from said a, b, c, 
and d is set to j, On the table to which each code length of each of said Huffman code books 1*4 
was set As opposed to the index value j The value of a function Tl (Fl (a, b, c, d)), The value of a 
function T2 (Fl (a, b, c, d)), the value of function T3(F2 (a, b, c, d))+nonz (a, b, c, d), and the value 
of function T-four(F2 (a, b, c, d))+nonz (a, b, c, d) are set up, respectively. 

[0043] Said index value j is a value which carried out bit connecting of a and b which were 
expressed by Y bits or more, respectively, and c and d to two or more positive -numbers Y. 
[0044] Said code length calculation section outputs the code length at the time of encoding with 
the Huffman code books 5*10 of MPEG 2-AAC specification, respectively. The 1st table to which 
the code length at the time of encoding, respectively was set with each Huffman code books 5 and 
6 corresponding to the common index value, respectively, The 2nd table to which the code length 
at the time of encoding, respectively was set with each Huffman code books 7 and 8 
corresponding to the common index value, respectively. Furthermore, the code length at the time 
of encoding with each Huffman code books 9 and 10, respectively has the 3rd table set up 
corresponding to the common index value, respectively. 

[0045] each Huffman code books 7 and 8 set as said 2nd table - each Huffman code books 9 and 
10 which it is alike, respectively, and the number of bits needed for sign information is 
beforehand added to the corresponding code length, respectively, and were set as said 3rd table - 
it is alike, respectively and the number of bits needed for sign information is beforehand added to 
the corresponding code length, respectively. 

[0046] Function abs (x) is made into the function which shows the absolute value of x. Function 
nonz Gc y) Consider as the function which shows the number of that whose value is not 0 in x and 
y, and a function F3 (x y) is made into F3(x y) =9*(x+4)+ (y+4). It is referred to as abs (y). (" 
however, the absolute value domain of x and y or less 4) and a function F4 (x y) F4(x y) 
=8*abs(x)+ It is referred to as abs (y). (-■ however, the absolute value domain of x and y or 
less 7) and a function F5 (x y) - F5(x y) =13*abs(x)+ however, the absolute value domain of x 
and y or less 12), a function T5 (index) - a function TIO (index) It considers as the function which 
shows the code length at the time of encoding data with the Huffman code books 5- 10 of MPEG 
2-AAC specification, respectively, respectively. When it considers as the integer which shows the 
data value by which grouping was carried out in a and b, respectively and the index value 
generated from said a and b is set to i3, i4, and i5, on said 1st table The value of a function T5 (F3 
(a, b)) and the value of a function T6 (F3 (a, b)) are set up to the index value i3, respectively. On 
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said 2nd table As opposed to the index value i4 The value of function T7(F4 (a, b))+nonz (a, b), 
The value of function T8(F4 (a, b))+nonz (a, b) is set up, respectively. On said 3rd table The value 
of function T9(F5 (a, b))+nonz (a, b) and the value of Unction T10(F5 (a, b))+nonz (a, b) are set up 
to the index value i5, respectively. 

[0047] It is i3=X*(a+4)+ (b+4) to nine or more positive-number X, is i4=Y*abs(a)+abs(b) to eight 
or more positive-numbers Y, and is i5=Z*abs(a)-f abs(b) to 13 or more positive-numbers Z. 
[0048] Said index value i3 is a value which carried out bit connecting of a and b which were 
expressed by more than X bit, respectively to four or more positive-number X. Said index value i4 
It is the value which carried out bit connecting of a and b which were expressed by Y bits or more, 
respectively to four or more positive-numbers Y, and said index value i5 is a value which carried 
out bit connecting of a and b which were expressed by Z bits or more, respectively to five or more 
positive -numbers Z. 

[0049] Said code length calculation section is held at one table on which the code length at the 
time of outputting the code length at the time of encoding data with the Huffman code books 5-10 
of MPEG 2-AAC specification, respectively, and encoding data with each Huffman code books 
5-10, respectively was set up corresponding to the common index value, respectively. 
[0050] each Hufifinan code books 7-10 set up on said table - the number of bits needed for sign 
information is beforehand added to the code length at the time of encoding "be alike, 
respectively", respectively. 

[0051] Function abs (x) is made into the function which shows the absolute value of x. Function 
nonz (x y) Consider as the function which shows the number of that whose value is not 0 in x and 
y, and a function F3 (x y) is made into F3(x y) =9*(x+4)+ (y+4). It is referred to as abs (y). (" 
however, the absolute value domain of x and y - or less 4) and a fiinction F4 (x y) - F4(x y) 
=8*abs(x)+ " It is referred to as abs (y). (" however, the absolute value domain of x and y or 
less 7) and a function F5 (x y) •- F5(x y) =13*abs(x)-f -■ (■- however, the absolute value domain of x 
and y or less 12), a function T5 (index) - a function TIO (index) It considers as the function which 
shows the code length at the time of encoding data with the Huffman code books 5*10 of MPEG 
2-AAC specification, respectively, respectively. When it considers as the integer which shows the 
data value by which grouping was carried out in a and b, respectively and the index value 
generated fi-om said a and b is set to k, on said table As opposed to the index value k The value of 
a function T5 (F3 (a, b)), and the value of a function T6 (F3 (a, b)). The value of function T7(F4 (a, 
b))-*-nonz (a, b), and the value of function T8(F4 (a, b))H-nonz (a, b), The value of function T9(F5 (a, 
b))-fnonz (a, b) and the value of function T10(F5 (a, b))-*-nonz (a, b) are set up, respectively. 
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[0052] Said index value k is a value which carried out bit connecting of a and b which were 
expressed by Z bits or more, respectively to five or more positive-numbers Z. 
[0053] In the case of the value besides the domain which cannot compute code length when the 
value of the inputted data encodes data with one of the Huf&nan code books, said code length 
calculation section outputs the value which shows that the corresponding Huffman code book is 
invalid, and said control section chooses the Huffman code book shown with the invalid value, 
when the value which shows the invalid is received. 

[0054] The value of said function Tl (Fl (a, b, c, d)), and the value of a function T2 (Fl (a, b, c, d)) 
It is divided and stored in the MSB and LSM side to said index value il. Between the value of 
each above-mentioned function Tl, and the value of a function T2 "0" is inserted at least. The 
value of said function T3(F2 (a, b, c, d))+nonz (a, b, c, d), [ml bit (ml is a positive integer) ] With 
the value of function T-four(F2 (a, b, c, d))+nonz (a, b, c, d) It is divided and stored in the MSB 
and LSM side to said index value i2, and the ml bit (ml> 0) value of "0" is inserted at least 
between the value of each above-mentioned function T3, and the value of function T four. 
[0055] The value of said function Tl (Fl (a, b, c, d)), and the value of a function T2 (Fl (a, b, c, d)), 
The value of function T3(F2 (a, b, c, d))"+-nonz (a, b, c, d), and the value of function T-four(F2 (a, b, 
c, d))+nonz (a, b, c, d) To said index value j, from the MSB side, it applies to the LSM side, and is 
stored in order, respectively, and the ml bit (ml is a positive integer) value of "0" is inserted at 
least, respectively between each above-mentioned function Tl, T2 T3, and the value of each T 
four. 

[0056] When the value which divided the maximum of the number of the data contained in said 
each G group by 4 is set to nl, the value of the above ml is a value to which the bottom to nl 
calculated the logarithm (log2 (nl)) of 2, and revalued and integer-ized below decimal point of the 
operation value. 

[0057] The value of said function T5 (F3 (a, b)), and the value of a function T6 (F3 (a, b)) It is 
divided and stored in the MSB and LSM side to said index value i3. Between the value of each 
above-mentioned function T5, and the value of a function T6 "0" is inserted at least. The value of 
said function T7(F4 (a, b))+nonz (a, b), [ m2 bit (m2 is a positive integer) ] With the value of 
function T8(F4 (a, b))+nonz (a, b) It is divided and stored in the MSB and LSM side to said index 
value i4. Between the value of a function T7, and the value of a function T8 The m2 bit (m2 is a 
positive integer) value of "0" is inserted at least. The value of said function T9(F5 (a, b))+nonz (a, 
b), With the value of function T10(F5 (a, b))+nonz (a, b) It is divided and stored in the MSB and 
LSM side to said index value i5, and the m2 bit (m2 is a positive integer) value of "0" is inserted 
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at least between the value of the above-mentioned function T9, and the value of a function TIO. 
[0058] The value of said function T5 (F3 (a, b)), and the value of a function T6 (F3 (a, b)). The 
value of function T7(F4 (a, b))+nonz (a, b), and the value of function T8(F4 (a, b))+nonz (a, b), The 
value of function T9(F5 (a, b))+nonz (a, b), and the value of function T10(F5 (a, b))-l-nonz (a, b) to 
said index value k, from the MSB side, it appUes to the LSM side and stores in order, 
respectively - having - **** - and the above-mentioned functions T5, T6, T7, T8, T9, and TIO 
between each value, the m2 bit (m2 is a positive integer) value of "0" is inserted at least, 
respectively. 

[0059] When the value which divided the maximum of the number of the data contained in said 
each G group by 2 is set to n2, said value of m2 is a value to which the bottom to the value of n2 
calculated the logarithm (log2 (n2)) of 2, and revalued and integer-ized below decimal point of the 
operation value. 
[0060] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Fundamentally in the gestalt of the following operations, the coding 
equipment which generates the coded data of MPEG 2-AAC specification conformity is explained. 
In original MPEG 2-AAC specification, although the number of the Hufiftnan code books used is 
11, in the following explanation, the Huffman code book used is made into four kinds of the 
Huffman code books 3-6 defined by MPEG 2-AAC specification for simpUfication of explanation. 
The process which carries out Huffman coding of the quantized spectrum data hereafter using 
the Huffman code books 3-6 is explained. 

[0061] (Gestalt 1 of operation) Drawing 1 shows the configuration of the coding equipment 10 of 
this invention. Coding equipment 10 is equipped with G memory 100-103, H Huffman code books 
104*107, Huffman code book selecting arrangements 108, G Huffman coding equipments 109-112, 
and index number coding equipment 113 (G and H are one or more integers, respectively). 
[0062] In the condition of having quantized, grouping of the spectrum data of a predetermined 
number is carried out to G groups called every [ a predetermined number ] and a scale'factor 
band (sfb), respectively, and each group (sfb) is stored in each G memory 100-103, respectively. 
The spectrum data stored in each memory 100-103, respectively are inputted into the Huffman 
code book selecting arrangement 108 while they are inputted into each Huffman coding 
equipments 109-112 formed corresponding to each memory 100-103, respectively. 
[0063] The Huffman code book selecting arrangement 108 chooses the Huffman code book 
suitable for each spectrum data from H Huffman code books 104-107. The Huffman code book 
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selecting arrangement 108 outputs the contents of the selected Huf&nan code book to the 
Huffman coding equipments 109-112, and outputs the number of the selected Huffman code book 
to index number coding equipment 113. The Huffman coding equipments 109-112 encode and 
output the spectrum data stored in memory 100-103 using the Huffman code book chosen by the 
Huffman code book selecting arrangement 108. Index number coding equipment 113 encodes and 
outputs the number of the selected Huffman code book. . 

[0064] The 1st memory 100 stores the 1st group (sfbO) who did grouping of the quantized 
spectrum data of a predetermined number. Similarly, the 2nd memory 101 stores the 2nd group 
(sfbl) who did grouping of the quantized spectrum data of a predetermined number, and the 3rd 
memory 102 stores the 3rd group (sfb2) who did grouping of the quantized spectrum data of a 
predetermined number further. Hereafter, the Gth memory 103 stores the Gth group (sfbG) who 
did grouping of the quantized spectrum data of a predetermined number similarly. Such 
grouping is techniques currently performed by the coding method of MPEG 2-AAC specification, 
and as mentioned above about the Prior art, it is performed according to the break method 
shown in drawing 4 . 

[0065] H Huf&nan code books 104- 107 are defined in order to carry out Huffman coding of the 
spectrum data with the coding method of MPEG 2-AAC specification. As mentioned above, in the 
following explanation, several H of the Huffman code book is explained as H= 4. That is, the 1st 
Huffinan code book 104 is defined as a Huffman code book 3 in MPEG 2-AAC specification. 
Moreover, the 2nd Huffinan code book 105 is defined as a Huffman code book 4 in MPEG 2-AAC 
specification. Moreover, the 3rd Hufifiman code book 106 is defined as a Huffman code book 5 in 
MPEG 2-AAC specification. Moreover, the 4th Huffman code book 107 is defined as a Huffman 
code book 6 in MPEG 2-AAC specification. 

[0066] The Huffman code book selecting arrangement 108 chooses one Huffman code book which 
fitted Huffman coding most from four Huffman code books 104-107, respectively for every G 
groups stored in G memory 100-103, respectively. The Huffman code book selecting arrangement 
108 is equipped with the 1st code length calculation equipment 114, the 2nd code length 
calculation equipment 115, and a control unit 116. 

[0067] The 1st code length calculation equipment 114 computes to coincidence the number of bits 
about the code length after coding at the time of carrying out Huffman coding of the spectrum 
data stored in either of G memory 100-103 using the 1st Huffman code book 104 (Huffman code 
book 3), and the number of bits about the code length after coding at the time of carrying out 
Huffman coding using the 2nd Huffinan code book 105 (Huffinan code book 4). The 2nd code 
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length calculation equipment 115 computes to coincidence the number of bits about the code 
length after coding at the time of carrying out Huffman coding of the spectrum data stored in 
either of G memory 100-103 using the 3rd Huf&nan code book 106 (Hufi&nan code book 5), and 
the number of bits about the code length after coding at the time of carrying out Hufi&nan coding 
using the 4th Huffman code book 107 (Huffman code book 6). A control unit 116 chooses one 
Huffman code book which inputted into two code length calculation equipments 114 and 115 all 
the spectrum data stored in either of G memory 100' 103, respectively, and fitted Huffman coding 
most based on the output of the code length calculation equipments 114 and 115. 
[0068] Drawing 2 shows the contents of the table memory built in the 1st code length calculation 
equipment 114. As shown in drawing 2 , the number of bits (length of HCB4) about the code 
length at the time of encoding the spectrum data concerned with the number of bits (length of 
HCB3) about the code length at the time of encoding with the 1st Huffman code book and the 2nd 
Huffman code book is stored in table memory, respectively by making the index value (index) 
generated from the inputted spectrum data into the address. 

[0069] Drawing 3 shows the contents of the table memory built in the 2nd code length calculation 
equipment 115. As shown in drawing 3 , the number of bits (length of HCB6) about the code 
length at the time of encoding the spectrum data concerned with the number of bits (length of 
HCB5) about the code length at the time of encoding with the 3rd Huffman code book and the 4th 
Huffman code book is stored in this table memory, respectively by making the index value 
(index) generated from the inputted spectrum data into the address. 

[0070] The 1st Huffman coding equipment 109 carries out Huffman coding of the 1st group's 
spectrum data to the 1st group using the Huffman code book chosen by the Huf&nan code book 
selecting arrangement 108. The 2nd Huffman coding equipment 110 carries out Huffman coding 
of the 2nd group's spectrum data using the Huffman code book chosen to the 2nd group. The 3rd 
Huffman coding equipment 111 carries out Huffman coding of the 3rd group's spectrum data 
using the Huffman code book chosen to the 3rd group. The Gth Huffman coding equipment 112 
carries out Huffman coding of the Gth group's spectrum data like the following using the 
Huffman code book chosen to the Gth group. 

[0071] Index number coding equipment 113 encodes the number (index number) of the Huffman 
code book to each group chosen by the Huf&nan code book selecting arrangement 108, 
respectively. 

[0072] Next, division of spectrum data and storing in memory are explained. 

[0073] Drawing 4 shows the definition of the break method for dividing the quantized spectrum 
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data into a group. 1024 quantized frequency spectrum data are divided into the group called a 
scale -factor band (sfb) by the break method shown in drawing 4 . In drawing 4 , the left-hand 
side column of "sfb" shows the number of the scale-factor band by which grouping was carried 
out, and the column of right-hand side "offset" shows whether the spectrum data belonging to 
each group "sfb" begin from how many (offset). 

[0074] The example of drawing 4 is the case where a sampling frequency is 48kHz, and 1024 
quantized frequency spectrum data are divided into 49 scale-factor bands "sfb." here several 
[ of the group of "sfb" ] G is set to G= 49 and the spectrum data belonging to 49 groups "sfb" are 
stored in 49 memory 100-103, respectively. Namely, the 0th group "sfbO" 4 1st groups from 0 
Motome of spectrum data to 3 Motome "sfbl" 4 2nd groups from 4 Motome of spectrum data to 7 
Motome "sfb2" It is divided like four from 8 Motome of spectrum data to 12 Motome, and is stored 
in 49 memory 100-103, respectively (refer to "ISO/IEC 13818-7 3.8 Tables"). 
[0075] Drawing 5 shows an example in the condition that quantization and the spectrum data by 
which grouping was carried out were stored in memory. In drawing 5 , the left-hand side column 
of "sfb" shows the number of the scale-factor band (sfb) by which grouping was carried out, the 
column of central "spectrum" shows the number of spectrum data, and the column of right-hand 
side "value" shows the value of each spectrum data. In drawing 5 , the 1st group's (sfbO) data 
stored in the 1st memory 100, the 2nd group's (sfbl) data stored in the 2nd memory 101, and the 
3rd group's (sfb2) data stored in the 3rd memory 102 are shown in sequence [ frame / on No. 1 ], 
respectively. 

[0076] As shown in drawing 5 , Huf&nan coding of quantization and the spectrum data by which 
grouping was carried out is carried out by each G Huffman coding equipments 109-112, 
respectively to each [ G / by which grouping was carried out ] scale FAKUTO band (sfb) of every. 
Huffman coding chooses one Huffman code book as every scale FAKUTO band (sfb) from four 
Huffman code books 104-107, and is carried out based on the Huffman code book. 
[0077] Drawing 6 - drawing 9 show the contents of four Huffman code books 104-107. That is, 
drawing 6 is the contents of the 1st Huffman code book 104, and, specifically, shows the Huffman 
code book 3 of MPEG 2-AAC specification. Drawing 7 is the contents of the 2nd Huffman code 
book 105, and shows the Huffman code book 4 of MPEG 2-AAC specification. Drawing 8 is the 
contents of the 3rd Huffman code book 106, and shows the Huffman code book 5 of MPEG 2-AAC 
specification. Drawing 9 is the contents of the 4th Huffman code book 107, and shows the 
Huffman code book 6 of MPEG 2-AAC specification. As the conventional technique was explained, 
in the Huffman code books 3*6 of drawing 6 ■ drawing 9 , the column of "index" shows the index 
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value of the data set as the object of coding, the column of "length" shows the number of bits 
about the code length of the data after coding, and the column of "codeword (hexadecimal)" shows 
the encoded data (symbolic language) by the hexadecimal notation. The code length and its 
hexadecimal notation of the data indicated by the column of "length" and "codeword", 
respectively are shown in the Huffman code books 3-6 of drawing 6 • drawing 9 to the index 
values 0-80 indicated by the column of "index", respectively. 

[0078] Next, actuation of the coding equipment 10 constituted as mentioned above is explained. 
[0079] First, a control device 116 receives four spectrum data from the 1st memory 100. A control 
device 116 chooses to any spectrum data shall be outputted between the 1st code length 
calculation equipment 114 and the 2nd code length calculation equipment 115 according to the 
maximum of the absolute value of the received spectrum data. This selection is defined based on 
a spectrum Huffman code book parameter. That is, in MPEG 2-AAC specification, the Huffman 
code book which can be chosen is restricted according to the maximum of the absolute value of an 
input signal, and either of the 1st and 2nd code length selecting arrangements 114 and 115 is 
chosen based on the maximum of the absolute value so that it may explain below. 
[0080] Drawing 10 shows the spectrum Huffman code book parameter used in MPEG 2-AAC 
specification coding method. The attribute of each Huffman code book is shown to drawing 10 by 
the tabular format. In drawing 10 , the column of "CodebookNumber, i" of most left-hand side 
shows the number of the Huffman code book. The column of the 2nd "unsigned_cb [i]" shows fi:om 
the left whether the Huffman code book concerned is an ANSAINDO code book or it is a SAINDO 
code book. That is, if the column of "unsigned_cb [i]" is "1", the Huffman code book concerned is 
an ANSAINDO code book, and if the column of "unsigned_cb [i]" is "0", it is shown that the 
Huffman code book concerned is not an ANSAINDO code book but a SAINDO code book. The 
column of the 4th "LAV for codebook" shows the maximum (Largest Absolute Value) of the 
absolute value of the target input data [ code book / concerned / Huffman ] bom the left. 
[0081] As shown in drawing 5 , since the maximum of the absolute value of spectrum data is 4 in 
the case of the 0th group "sfbO" of spectrum data, as shown in drawing 10 , the value of "LAV for 
codebook" is 4 and it is set as the object of selection, the Huffman code book 5 106 of MPEG 
2-AAC specification, i.e., the 3rd Huffman code book, and the Huffman code book 6 107 of MPEG 
2-AAC specification, i.e., 4th Huffman code book. 

[0082] Therefore, a control device 116 is inputted into the 2nd code length calculation equipment 
115 with which the data about the coding length of the 3rd and 4th Huffman code books 106 and 
107 were stored in the group of the spectrum data received from the 1st memory 100. The 
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following processings are performed in the 2nd code length calculation equipment 115. That is, 
two index values "indexO" and "indexl" which are the address in the table showing the value of 
four inputted spectrum data of a group "sfbO" in drawing 3 as DO, Dl, D2, and D3 based on the 
following (4) types and (5) types, respectively are computed, respectively. 
[0083] 

index0=(D0+LAV)*(2*LAV+l)+(Dl+LAV) 

" (4) index 1=(D2+LAV) *(2*LAV+l)+ (D3+LAV) 

"(5) 

[0084] If an index value "indexO" and "indexl" are computed, respectively, based on each 
computed index value, it will ask for the number of bits about the code length at the time of 
carrying out Huffman coding using the Huffman code book 5 (3rd Huffman code book 106), and 
the number of bits about the code length at the time of carrying out Huffman coding using the 
Huffman code book 6 (4th Huffman code book 107) from the table shown in drawing 3 , 
respectively. 

[0085] As mentioned above, in drawing 3 , the column of left-hand side "index" is an index value 
which is the address of a table, the central column of "length of HCB5" is the code length at the 
time of carrying out Huffman coding using the Huffman code book 5 (3rd Huffman code book 
106), and the column of "length ofHCB6" of a right-hand side center is the code length after 
Huffman coding using the Huffman code book 6 (4th HufGnan code book 107). 
[0086] The Huffman code books 5 and 6 of the table shown in drawing 3 stored in the 2nd code 
length calculation equipment 115 are SAINDO code books for carrying out Huffman coding of the 
data with a sign, respectively. Therefore, the number of bits corresponding to the code length 
after carrying out Huffman coding of the spectrum data, respectively is shown in the column of 
"length of HCB5" in the table shown in drawing 3 , and the column of "length of HCB6", 
respectively. 

[0087] Thus, the code length at the time of carrying out Huffman coding of the data with the 
Huffman code book 5 and the Huffman code book 6, respectively is obtained to one index value by 
using the table shown in drawing 3 . 

[0088] Since each spectrum data is D 0= 4, Dl=-2, D 2= 0, and D 3= 3 in the case of the 0th group 
"sfbO" of the spectrum data shown in drawing 5 and it is LAV=4, it is set to index 0= 74 and index 
1= 43. And according to the table of drawing 3 , the index value 74 is received. The code length at 
the time of encoding with the Huffman code book 5 (length of HCB5) 12 bits, The code length at 
the time of encoding with the Huf&nan code book 6 (lengthof HCB6) is 9 bits, and the index value 
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43 is received. The code length (length of HCB6) at the time of the code length at the time of 
encoding with the Huffman code book 5 (length of HCB5) encoding with 8 bits and the Huffman 
code book 6 is 7 bits. 

[0089] In this way, as two index values, the 2nd code length calculation equipment 115 computes 
"indexO" and "index 1", respectively, and obtains the code length at the time of carrying out 
Huffman coding of the data with the Huffman code books 5 and 6, respectively based on each 
computed index value, respectively, and each obtained Huffman code books 5 and 6 - code 
length's sum total acquired as be alike, respectively calculates. In this case, the sum total of code 
length when the sum total of the code length at the time of carrying out Huffman coding of the 
data with the Huffman code book 5 carries out Huffman coding of the data with 20 bits (12+8 
bits) and the Huffman code book 6 becomes 16 bits (9+7 bits). And code length's totaled number 
of bits is outputted to a control unit 116. 

[0090] A control device 116 chooses either of the Huffman code books 5 or 6 from code length's 
number of bits outputted corresponding to each Huffman code books 5 and 6 outputted from the 
2nd code length calculation equipment 115. In this case, since the code length at the time of 
carrying out Huffman coding with the Huffman code book 6 is short and advantageous, the 
Huffman code book 6 is chosen. 

[0091] Similarly, either of the Huffman code books 5 or 6 is chosen like the group "sftO" of the 0th 
spectrum data also to the group "sfbl" of the 1st spectrum data of drawing 5 stored in the 2nd 
memory 101. In this case, since it is LAV=4, like the group "sfbO" of the 0th spectrum data, with 
a control unit 116, the 2nd code length calculation equipment 115 is chosen, and the 2nd code 
length calculation equipment 115 acts like the 0th group "sfbO." Thereby, the 2nd code length 
calculation equipment 115 outputs that the code length after Huffman coding when the code 
length after the Huffman coding at the time of using the Huffman code book 5 uses 18 bits and 
the Huffman code book 6 is 13 bits to a control unit 116. And code length becomes [ the direction 
which used the Huffman code book 6 ] short, and since it is advantageous, a control device 116 
chooses the Huffman code book 6. 

[0092] Next, a control device 116 receives the spectrum data of the group "sfb2" of the 2nd 
spectrum data shown in drawing 5 from the 3rd memory 102. In this case, the 2nd group's 
"sfb2'"s spectrum data The Huffman code books 3 and 4 which are LAV=1 and are ANSAINDO 
code books from "LAV for codebook" shown in drawing 10 , The Huffman code books 5 and 6 
which are SAINDO code books are selectable. A control unit 116 It outputs to both the 1st code 
length calculation equipment 1 14 which has data concerning the Huffman code books 3 and 4 in 
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the received spectrum data, and the 2nd code length calculation equipment 115 which has data 
about the Huffman code books 5 and 6. 

[0093] The 2nd code length calculation equipment 115 asks for the code length after coding at the 
time of carrying out Huffman coding from the table of drawing 3 like the above-mentioned based 
on each of the Huffman code book 5 and the Hufi&nan code book 6, respectively. Since the process 
in which it asks for each code length is as having mentioned above, explanation is omitted. The 
code length after coding called for becomes 8 bits, when the Huffman code book 5 is used and 9 
bits and the Huffman code book 6 are used. 

[0094] the 1st code length calculation equipment 114 - the Huffman code book 3 and the 
Huffman code book 4 it asks for the number of bits about the code length after the Huffman 
coding obtained by using each as follows. If four spectrum data in the group "sfb2" of the 2nd 
spectrum data memorized by the 3rd memory 102 are inputted into the 1st code length 
calculation equipment 114 from a control device 116, the 1st code length calculation equipment 
114 will calculate one index value "indexO" based on the following (6) types. In this case, the 
notation and which set the value of four spectrum data of the 2nd group "sfb2" to DO, Dl, D2, 
and D3, respectively, and take an absolute value for "absO" in the following (6) types are made 
into a exponentiation operator and k=LAV +1. 
[0095] 

index0=abs(D0)*(k^3)+abs(Dl)*(k^2) 
+ abs(D2) *k+abs (D3) - (6) 

Thus, calculation of an index value "indexO" asks for the number of bits about the code length at 
the time of carrying out Huffman coding using the Huffman code book 3 (1st Huffman code book 
104) based on the computed index value "indexO", and the number of bits about the code length 
at the time of carrying out Huffman coding using the Huffman code book 4 (2nd Huf&nan code 
book 107) from the table of drawing 2 , respectively. 

[0096] In drawing 2 in the column of left-hand side "index" The index value which is the address 
of a table is shown. In the central column of "length of HCB3" The number of bits about the code 
length at the time of carrying out Huffman coding using the Huffman code book 3 (1st Huffman 
code book 104) is shown. The number of bits about the code length after Huffman coding is 
shown in the right-hand side column of "length of HCB4" using the Huffman code book 4 (2nd 
Huffman code book 105). Thus, the number of bits about the code length at the time of carrying 
out data after Huffman coding with the Huffman code book 3 and the Huffman code book 4 is 
obtained to one index number by using the table shown in drawing 2 , respectively. 



29 



[0097] Although the number of bits about the code length at the time of carrying out Huffman 
coding, using respectively the Huffman code books 3 and 4 of MPEG 2-AAC specification is set to 
the table of drawing 2 , respectively, as shown in drawing 10 , the column of "unsigned_cb [i]" is 
"1" and each Huffman code books 3 and 4 of the Huffman code books 3 and 4 are ANSAINDO 
code books, respectively, for this reason, to the value of "length of HCB3" of a table, and "length 
of HCB4" shown in drawing 2 In the column of "length of HCB3" and "length of HCB4" 
corresponding to the Huffman code books 3 and 4 defined by MPEG 2-AAC specification, 
respectively It asks for the number of the data which are values other than the value of 0 which 
does not need sign information from the value of the spectrum data inputted. The value which 
added the number of data to the number of bits corresponding to the code length at the time of 
carrying out Huffman coding with the Huffman code books 3 and 4 beforehand is stored as the 
number of bits. 

[0098] Since the values of spectrum data are D 0= 1, Dl=-1, D 2= 1, D 3= 0, and LAV=2 in "sfb2" 
of drawing 5 , it is set to index 0= 39. On the table of drawing 2 , firom the acquired index value 39 
With the Huffman code book 3 The value of the column of "length of HCB3" in which the sum 
total number of bits of the number of bits corresponding to the code length at the time of 
encoding data and the number of bits required for sign information was stored with 9 and the 
Huffman code book 4 The value of the column of "length of HCB4" in which the sum total number 
of bits of the number of bits corresponding to the code length at the time of encoding data and the 
number of bits required for sign information was stored is 7. 

[0099] The 1st code length calculation equipment 114 in this way as code length after Huffman 
coding As it outputs that it is 7 bits when it encodes with the Huffman code book 3 and encodes 
with 9 bits and the Huffman code book 4 to a control unit 116 and the 2nd code length calculation 
equipment 115 mentioned it above When it encodes with the Huffman code book 5 and encodes 
with 9 bits and the Huffman code book 6 as code length after Huffman coding, it outputs to a 
control unit that it is 8 bits. A control unit 1 16 chooses whether which Huffman code book is used 
based on each output from each 1st and 2nd code length calculation equipment 114 and 115. In 
this case, when the Huffman code book 4 is used, code length becomes the shortest, and since it is 
advantageous, a control device 116 chooses the Huffman code book 4. 

[OlOO] About the 2nd group's "sfb2"'s spectrum data memorized in the 3rd memory 102, in the 
processing which asks for the code length after Huffman coding, a control unit 116 may start the 
1st code length calculation equipment 114 and the 2nd code length calculation equipment 115 to 
juxtaposition, and may start them one by one. That is, when software reaUzes the Huffman code 
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book selecting arrangement 108, it will start one by one, but when hardware realizes, processing 
with more nearly high-speed starting to juxtaposition is attained. 

[OlOl] the following - the same the Huffman code book selecting arrangement 108 - setting - 
the group of all G spectrum data - the optimal Huffman code book is chosen as every sfb", 
respectively, and Huffman coding is performed by each Huffman coding equipments 109*112 
formed by each group's spectrum data corresponding for every group using the selected Huffman 
code book. The approach of Huffman coding is the same as that of the case of a Prior art, and is 
performed by outputting "codeword" of the Huffman code book concerned corresponding to the 
index values (above "indexO", "index 1", etc.) in the selected Huffman code book as coded data. 
[0102] next -* above each group of spectrum data - the number of the Huffman code book 
chosen as every sfb" is encoded in the above -mentioned index number coding equipment 113. 
according to MPEG 2-AAC specification in this coding each group the index number of the 
Huffman code book chosen as every sfb" is encoded by 4 bits, respectively. In this case, when the 
same Huffman code book as the Huffman code book chosen into the group "sfb" of one of 
spectrum data is continued and chosen as that group "sfb", the number of the continuing groups 
"sfb" with which the same Huffman code book was chosen is encoded by 5 bits. 
[0103] In the example shown in drawing 5 , in the group "sfbO" pf spectrum data, and the next 
group "sfbl", since the same Huffman code book 6 is chosen, respectively In this case, 4 bits 
expresses first "6" which shows the index number of Huffman code 6 as (01 10), and 5 bits 
expresses as (0000 1) "1" which shows that the number with which the Huffman code book 6 
continues is one. Next, in a group "sfb2", since the Huffman code book 4 is chosen, 4 bits 
expresses "4" which shows the index number of the Huffman code book 4 as (0100). Next, since it 
is dependent on the Huffman code book chosen in the next group "sfb", the continuing bit string 
is omitted here, thus, each group of spectrum data - "- the Huffman code book chosen as every 
sft)" is encoded. 

[0104] According to the gestalt of this operation, coincidence can be asked for each code length 
obtained when Huffman coding of the data is carried out using two or more Huffman code books 
as mentioned above. Moreover, even if it is the case where the Huffman code book is an 
ANSAINDO code book, what added the number of bits required for sign information to the code 
length of Huffman coding on one table is obtained. Thereby, throughput required for Huffman 
coding is sharply reducible. 

[0105] (Gestalt 2 of operation) Also in the gestalt 2 of operation, since the approach of the 
configuration of coding equipment 10, actuation, and division of spectrum data etc. is the same 
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as that of the gestalt 1 of operation, explanation is omitted. 

[0106] In the gestalt 1 of operation, the control unit 116 has chosen reception and the HufEman 
code book with the smallest output value for the output of each 1st and 2nd code length 
calculation equipment 114 and 115. On the other hand, in the gestalt 2 of this operation, a 
control device 116 chooses the Huffman code book so that the total code length of output data 
may become min not only in consideration of the code length after Huffman coding but in 
consideration of the code length after coding of the index number of the Huffman code book. 
[0107] Namely, in case the Huffman code book to the group (l <=g<=G -l) of eye ** (g+l) watch is 
chosen The index number of the Huffman code book with which the code length after Huffman 
coding becomes min Hmin, The index number of the Huffman code book chosen in the g-th group 
who adjoins the group of eye ** (g+l) watch is set to Hg. The code length Bg after the Huffman 
coding at the time of using the Huffman code book of the index number Hg with the code length 
Bmin after the Huffman coding at the time of using the Huffman code book of the index number 
Hmin is compared, and the forward value (for example, 9) set up beforehand - A - carrying out - 
Bmin < (Bg-A) - Hmin is chosen as a case and, in Bmin>= (Bg-A), Hg is chosen. With the 
gestalt of this operation, it is set up as a value of a total of 9 bits [ which shows the Huffman code 
book which showed the index number of the Huffman code book by 4 bits, and showed the 
number of groups "sfb" with which the same Huf&nan code book is chosen continuously by 5 bits, 
for example, therefore was chosen ] several 9 A. . 

[0108] In the coding method of MPEG 2-AAC specification, not only the coded data that carried 
out Huffman coding but the index number of the Huffman code book chosen is encoded. 
Therefore, by lessening the sum of the total of the data in which the code length at the time of 
carrying out Huffman coding is shown, and the total of the data which encoded the index number 
of the Huffman code book, it is efficient and coding processing can be carried out. Therefore, in 
the group "sfb" of each spectrum data, even if the code length of data after carrying out Huffman 
coding temporarily is not min, with the same Huffman code book as the adjoining group "sfb", the 
code length of the whole data may become short and the direction which carried out Huffman 
coding may become advantageous. 

[0109] The coding method of MPEG 2-AAC specification is prescribed to encode the index 
number chosen and the value which shows whether the same index number is chosen in some 
continuing groups with the number of bits of the predetermined numeric value A. In the gestalt 1 
of operation mentioned above, the value of this A is a total of 9 which added 5 bits which shows 
the number of the groups "sfb" of data in case the same Huffman code book is continuously 



32 



chosen as 4 bits which shows the number of the Huffman code book. Therefore, if it differs from 
the Huf&nan code book which the Huffman code book used, for example to the group of** (g+l) 
uses to the g-th group who adjoins the group, in case an index number will be encoded, A bits is 
needed for an excess. Then, as mentioned above, Bmin (Bg-A) is compared and the Huffman code 
book to be used is determined. 

[Olio] Hereafter, as shown in drawing 5 , the approach of selection of the Huffman code book by 
the gestalt of this operation about the condition that quantization and the spectrum data by 
which grouping was carried out were stored in memory is explained. Here, it explains, assuming 
that it is A= 9. In addition, since it is the same as that of explanation of the gestalt 1 of operation 
about the acquisition approach of the code length after Huffman coding, explanation is omitted 
here. 

[0111] First, about the group "sfbO" of the 0th spectrum data, the Huffman code book 6 of the 
code length calculation section with which an output value serves as min is chosen like the 
gestalt 1 of operation. About the 1st next group "sfbl", the number of bits corresponding to the 
code length of the Huffman code book with which code length becomes min is compared with the 
number of bits corresponding to the code length of the Huffman code book chosen in the 0th 
adjoining group "sfbO." In this case, in the 1st group "sfbl", the Huffman code book 6 is chosen in 
the 1st group "sfbl", without comparing especially the number of bits, since the Huffman code 
book 6 with which the code length at the time of encoding becomes min, and the Huffman code 
book 6 chosen in the 0th adjoining group "sfbO" are in agreement. 

[0112] Also about the 2nd next group "sfb2", the number of bits corresponding to the code length 
of the Huffman code book with which code length becomes min is compared with the number of 
bits corresponding to the code length at the time of encoding with the Huffman code book chosen 
in the 1st adjoining group "sfbl." In the 2nd group "sfb2", the code length of the Huffman code 
book 6 with which 7 bits of code length of the Huffman code book 4 chosen noting that the code 
length after coding became min are chosen into the 1st adjoining group "sfbl" is 8 bits. Therefore, 
it is Bmin=7 and Bg=8, and since (Bg-A) is set to (8-9), Bmin>= (Bg-A) is materialized. For this 
reason, a control unit 116 will choose the Huffman code book 6 chosen in the 1st adjoining group 
'^sfbl." 

[0113] In this case, in the 0th group "sfbO", the 1st group "sfbl", and the 2nd group "sfb2", since 
the Huffman code book 6 is chosen, respectively Index number coding equipment 113 expresses 
the index number "6" which shows the Huffman code book 6 as (0110) by 4 bits. 5 bits expresses 
as (000 10) the numeric value "2" three groups indicate it to be to have chosen the same Huffman 
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code book 6. Thereby, the index number of the Huffman code book chosen in three groups of 
group [ of spectrum data ] "sfbO" * "sfb2", respectively is encoded. 

[0114] In the above explanation, although it was the configuration of deciding the Huffman code 
book to choose sequentially firom the one where the group number (number of "sfb") of spectrum 
data is smaller, the Huffman code book to choose may be decided sequentially from the one 
where the group number (number of "sfb") is larger. 

[0115] in this case, the control section 116 - the group (g - an integer of eye watch (g'l) With 
the code length Bmin after the Huffman coding about the Huffman code book Hmin whose code 
length after the Huffman coding which the 1st or 2nd code length calculation section 114 or 115 
outputted is min in case the Huffman code book to 2 <=g<=G is chosen the code length Bg after 
the Huffman coding about the Huffman code book Hg chosen in the g"th group " asking - Bmin 

< (Bg'A) Hmin is chosen as a case (A is 9), and, in Bmin>= (Bg-A), Hg is chosen. 
[0116] A control section 116 chooses the Huffman code book with which the code length after 
Huffman coding becomes min in the output from the 1st or 2nd code length calculation section 
114 or 115, when choosing the Huffman code book to the Gth group. 

[0117] Moreover, when it decides from the code length after coding by the Huf&nan code book 
chosen for every group when decided from the one where the group number is smaller, and the 
one where the group number is larger, the code length after coding by the Huffman code book 
chosen for every group is compared, respectively, and you may make it choose the short Huffman 
code book of the code length after coding for every group, respectively. 

[0118] As mentioned above, since code length at the time of encoding the index number of the 
Huffman code book can be shortened [ according to the gestalt of this operation ] in addition to 
the effectiveness by the gestalt 1 of operation, Huffman coding can be carried out more efficiently. 
[0119] In addition, in the above-mentioned operation gestalten 1 and 2, the 1st and 2nd code 
length calculation equipment 114 and 115 may be constituted so that the value which shows an 
invalid thing may be outputted in the case of the value besides the domain which cannot 
compute the code length after the value of the inputted data carries out Huffman coding with one 
of the Huffman code books. In this case, a control unit 116 will choose the Huffman code book 
corresponding to the value which shows that invalid thing, if the value which shows an invalid 
thing is received. 

[0120] Moreover, in explanation of the gestalten 1 and 2 of above-mentioned operation, selection 
of the Huffman code book is assumed to be what is performed out of four kinds of Huffman code 
books 3*6 for simplification of explanation. However, in actual MPEG 2-AAC specification, one 
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Huffman code book is chosen from 11 kinds of Huffman code books I'll, and it has the 
composition that Huffman coding is performed using the selected Huffman code book. 
[0121] In this case, as shown in drawing 17 , to the 1st code length calculation equipment 114 
formed in the Huffman code book selecting arrangement 108 Each code length obtained with 
each Huffman code books 1 and 2 ROM 114a which has the 1st table set up to the common index 
value, respectively is prepared. To the 2nd code length calculation equipment 115 ROMllSa in 
which each code length obtained with the Huffman code books 3 and 4 has the 2nd table set up to 
the common index value, respectively is prepared. 

[0122] With the 1st code length calculation equipment 114, it can ask for the code length by the 
Huffman code books 1 and 2 from the 1st table prepared in ROM 114a based on the index value 
generated by index value generation section 114b, respectively. Similarly, with the 2nd code 
length calculation equipment 115, it can ask for the code length by the Huffman code books 3 and 
4 from each table of ROM 11 5a based on the index value generated by index value generation 
section 115b, respectively. 

[0123] In this case, the number of bits required in order to add sign information is beforehand 
added to the code length set as the 2nd table prepared in ROMllSa since each Huffman code 
books 3 and 4 are ANSAINDO code books, respectively. 

[0124] Index value generation section 114b generates the index value il to three or more 
positive -number X based on the following (7) types, when four adjoining spectrum data are set to 
a, b, c, and d. 
[0125] 

il=(X^3)*(a+l)+(X^2)*(b+l)+X*(c+l) 
+ d+1 - (7) 

Moreover, index value generation section 115b generates index value i2 from four spectrum data 

a-d to three or more positive-numbers Y based on the following (8) types. 

[0126] 

i2=(Y^3)*abs(a)+(Y^2)*abs(b) 
+ Y*abs(c)+abs (d) - (8) 

And based on the index value il and i2 which were generated, the number of bits about the code 
length at the time of encoding data with each Huffman code books 1-4 will be called for, 
respectively from each table prepared in ROMs 114a and 115a, respectively. 
[0127] Moreover, as shown such in not only a configuration but in drawing 18 , it is good also as a 
configuration which prepares R0M114a which has one table on which each code length obtained 
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with each Huffinan code books 1-4 was set as the 1st code length calculation equipment 114 to 
the common index value, respectively. 

[0128] In this case, index value generation section 114b generates the value which carried out bit 
connecting of a and b which were expressed by Y bits or more, respectively, and c and d as ah 
index value to two or more positive-numbers Y, when four adjoining spectrum data are set to a, b, 
c, and d. That is, when Y is set to 2, the index value j is generated based on the following (9) types. 
[0129] 

j=(a&3) («6) I (b&3) («4) | (c&3) («2) | (d&3) - (9) 

And based on the index value j generated by doing in this way, the code length at the time of 
encoding data with the Huffman code books 1-4 from the table of each R0M114a is called for, 
respectively. 

[0130] Furthermore, to the Huffman code books 5-10, as shown in drawing 19 Each code length 
at the time of encoding with the Huffman code books 5 and 6 ROM 117a which has the 1st table 
set up to the common index value, respectively. Each code length at the time of encoding data 
with the Huffman code books 7 and 8 ROM 118a which has the 2nd table set up to the common 
index value, respectively. You may make it R0M119a in which each code length at the time of 
encoding with the Hufiman code books 9 and 10 has the 3rd table set up to the common index 
value, respectively form the code length calculation sections 117*119 prepared, respectively. The 
code length of each table prepared in each ROMs 117a- 119a is called for based on the index value 
generated in the index value generation sections 117b- 119b. 

[0131] In this case, as shown in drawing 10 , the number of bits required in order to add sign 

information is beforehand added to the code length set as each table prepared in ROMs 118a and 

119a since the Huffman code books 7-10 are ANSAINDO code books, respectively. 

[0132] Index value generation section 117b generates the index value i3 by the following (10) 

types to nine or more positive -number X, when two adjoining spectrum data are set to a and b. 

[0133] 

i3= (X) *(a+4)+ (b+4) - (10) 

Moreover, index value generation section 118b generates the index value i4 from two adjoining 
spectrum data a and b by the following (ll) types to eight or more positive-numbers Y. 
[0134] 

i4=(Y) *abs(a)+abs (b) " (ll) 

Furthermore, index value generation section 119b generates the index value i5 from two 
spectrum data a and b by the following (12) types to 13 or more positive-numbers Z. 
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[0135] 

i5=(Z) *abs(a)+abs (b) - (12) 

And the code length at the time of encoding data with the Huffman code books 1*4 based on each 
generated index values i3, i4, and i5 from each table prepared in ROMs 117a- 119a is called for, 
respectively. 

[0136] It is good also as a configuration which prepares only ROM120a which has one table on 
which the code length at the time of encoding data, respectively was set as one code length 
calculation equipment 120 to the common index value, respectively with each Huffman code 
books 5-10 as shown in drawing 20 also in this case. 

[0137] In this case, one index value generation section 120b generates the value which carried 
out bit connecting of a and b which were expressed by Z bits or more, respectively as an index 
value k to five or more positive-numbers Z, when two adjoining spectrum data are set to a and b. 
That is, when Z is set to 5, the index value k is generated based on the following (13) types. 
[0138] 

k=(a&3l) («5) I (b&31) ( (13)) 

And the code length at the time of encoding data with the Huffman code books 5-10 from each 
table prepared in ROM120a based on the index value k generated by doing in this way, 
respectively is called for, respectively. 

[0139] Next, the example of the table memory built in actual code length calculation equipment 
is explained. 

[0140] Drawing 11 shows the contents of the table memory for code length calculation of the 
Huffman code book 1-4. The Huffman code books 1-4 are the Huffman code books to carry out 
Huffman coding, respectively, using four adjoining spectrum data (4 TAPPURUZU) as one group. 
[0141] In drawing 11 , the address for lengthening table memory is shown in the column of 
left-hand side "adrs", and the data of the code length at the time of encoding data with each 
Huffman code book, respectively are shown in the column of right-hand side "data." The address 
of the table memory shown in drawing 11 carries out bit connecting of the 2 bits of the low order 
of four adjoining spectrum data. 

[0142] Drawing 12 shows the configuration of the data stored in the table memory of drawing 11 . 
Drawing 12 shows the storing format of data which shows the code length obtained when it 
encodes using each Huffman code books 14, respectively to the data of 4 TAPPURUZU (tupples). 
In drawing 11 , the data corresponding to each address are 32-bit data, and have composition as 
shown in drawing 12 . In drawing 12 , "HCBl" which is the most significant 8 bits expresses the 



37 



data of the code length at the time of carrying out Huffman coding of the data with the Huf&nan 
code book 1, and "HCB2" prepared every 8 bits, respectively, "HCB3", and "HCB4" express the 
code length at the time of encoding data with the Huffman code books 2, 3, and 4, respectively, 
respectively. It is prepared in order from the MSB side, respectively, data [ of the code length 
corresponding to each Huffman code books 1-4 ] "HCBl" applying it to the LSM side "HCB4." 
[0143] The code length at the time of carrying out Huffman coding of the spectrum data (l 1, "1, 
0) of the 2nd group "sfb2" of drawing 5 is called for as follows, using the table memory shown in 
drawing 11 , 

[0144] First, the address for lengthening table memory is adrs=(l&3) («6) I (-l&S) («4) | (l&3) 
(«2) I (0&3) from the aforementioned (13) formula. 

It is come out and given. Here, since it is adrs=h74, the data corresponding to the address 
concerned are set to h09070907 as shown in drawing 11 , and code length when code length when 
code length when the code length at the time of using the Huffman code book 1 uses the 9-bit 
Huffman code book 2 uses the 7-bit Huffman code book 3 uses the 9-bit Huffman code book 4 is 
called for like 7 bits. 

[0145] Drawing 13 shows the contents of the table memory for the code length calculation of the 
Huffman code book 5-10 to the data of 2 TAPPURUZU (tupples). The Huffman code books 5-10 
are the Huffman code books to carry out Huffman coding, using two adjoining spectrum data as 
one group. 

[0146] In drawing 13 , the address for lengthening table memory is shown in the column of 
left-hand side "adrs" Uke drawing 11 , and the data with which the column of "data" of a 
right-hand side column expresses the code length after coding by each Huffman code books 5* 10 
are shown. The address of the table memory shown in drawing 11 carries out bit connecting of 
the 5 bits of the low order of two adjoining spectrum data. 

[0147] Drawing 14 shows the configuration of the data stored in the table memory of drawing 13 . 
Drawing 14 shows the storing format of data which shows the code length obtained when it 
encodes using each Huffman code books 1-4, respectively to the data of 2 TAPPURUZU (tupples). 
In drawing 13 , the data corresponding to each address are 48-bit data, and have composition as 
shown in drawing 14 . In drawing 14 , "HCB5" which is the most significant 8 bits expresses code 
length's data obtained when Huffman coding of the data is carried out with the Huffman code 
book 5, respectively. Similarly, "HCB6" prepared every 8 bits below, "HCB7", "HCB8", "HCB9", 
and "HCBIO" express code length's data obtained when Huffman coding of the data is carried out 
with the Huffman code books 6, 7, 8, 9, and 10, respectively, respectively. In addition, since it is a 
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special code book called an escape code book, "HCBll" has been excepted here. 
[0148] The code length at the time of carrying out Huffman coding of the spectrum data (0 4, -2, 
3) of the 0th group "sfbO" of drawing 5 is called for as follows, using the table memory shown in 
drawing 13 . 

[0149] First, the address for lengthening table memory to the 1st time is adrs=(4&3l) («5) I 
(-2&31) from the aforementioned (13) formula and spectrum data (4 -2). 

It is ahke and is given more. Here, since it is adrs=h9e, the data corresponding to the address 
concerned are set to "h0c090b080b08" as shown in drawing 13 . 

[0150] The address for lengthening table memory in the 2nd time is adrs=(0&3l) («5) | (3&31) 
from spectrum data (0 3). 

It is alike and is given more. Here, since it is adrs=h03, the data corresponding to the address 
concerned are set to "h080708070907" as shown in drawing 13 . 

[0151] Then, the value "hl410130el40e" adding the 1st data "h0c090b080b08" and the 2nd data 
"h080708070907" The code length at the time of the code length at the time of carrying out 
Huffman coding being expressed, and using the Huf&nan code book 5 with each Huffman code 
book 5-10 The code length at the time of using the 20-bit Huffman code book 6 The code length at 
the time of using the 16-bit Huffman code book 7 Code length when code length when the code 
length at the time of using the 19-bit Huffman code book 8 uses the 14-bit Huffinan code book 9 
uses the 20*bit Huffman code book 10 is called for as 14 bits. Thus, the code length at the time of 
carrying out Huffman coding of the data, respectively with each Huffman code books 5*10 in 
MPEG 2-AAC specification is called for. 

[0152] As shown in drawing 12 and drawing 14 , even if it carries out accumulation of the data 
read from the table memory shown in drawing 11 and drawing 13 by dividing beforehand the 
code length at the time of encoding data with each Huffman code book, respectively every 8 bits, 
respectively, and storing, respectively as it is, there is no possibility that an accumulation value 
may overflow, each scale-factor band the code length after carrying out Huffman coding of 
each data of every sfb" is called for by not saying that it will ask if day bull data are read once as 
mentioned above, carrying out reading appearance one by one, and carrying out accumulation of 
it. For this reason, it is larger for the reduction effectiveness of the amount of operations to carry 
out accumulation with the table data read rather than it dissociated for every Huffman code 
book and carried out accumulation of the read table data each time, respectively. Then, even if it 
carries out accumulation of the data read from table memory as it is, in order to make it a value 
not overflow, the code length corresponding to each Huffman code book is divided and stored 
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every 8 bits beforehand, and "0" is inserted as a margin bit every 8 bits. 

[0153] In addition, although each code length data is divided every 8 bits in the above-mentioned 
example in order to prepare the margin for the above-mentioned accumulation for simplification 
of explanation, and the conspicuousness of a drawing, dividing every 11 bits is appropriate in the 
case of coding of AAC specification of a broadband. The reason is explained below. 
[0154] In coding of AAC specification, since the longest value of the code length at the time of 
carrying out Huffman coding of the data of 2tupples is 17, it can express by 5 bits. For example, 
the index number 154 of the Huffman code book 9 hits it. (ISO/IEC 138 18-7 Table A.lO.Spectrum 
Huffman Codebook 9 Reference) . 

[0155] By the index number 154 of the Huffman code book 9, although the number of bits of the 
code length of Huffman coding is 15, since 2 bits is added to it as sign information, the number of 
bits is set to 17. Since the number of bits 17 is expressed with 5 bits, it prepares 6 bits of margin 
bits in 5 bits, and is divided into them above-mentioned every 11 bits. 

[0156] Why a margin bit is 6 bits is explained below. In coding of AAC specification, the 
maximum of the number of the data contained in one scale-factor band (sfb) may be attained to 
128. When this is MDCT processing at the short aperture time, The number of data of the 
scale-factor band of most a high region is 16 (ISO/IEC 138 18-7 Table 3.5-scalefactor bands for 
SHORT#WINDOW at 32 and 44.1 and 48kHz reference). Since it is possible to make eight short 
apertures into one window group, the data of total 128 (= 16x8) individual are because it may be 
contained in one scale-factor band. 

[0157] Thus, since 128 / 2= 64 accumulation are performed when the number of data is set to 128, 
and encoding the data of the scale -factor band concerned with the Huffman code book for 
2tupples, 6 bits is needed as a margin bit (6=log2 (64)). Thus, it is divided every 11 bits of the 

sum total (5 bits which shows the maximum number of bits, and 6 bits) as a margin bit. 
[0158] In the case of AAC coding of a broadband for the above reason, although it is appropriate 
to divide each code length data every 11 bits, it can also lessen by preparing the bandwidth of 
coding, and a limit of the window group at the time of a short aperture. 

[0159] Moreover, it cannot be overemphasized that trouble is not logically caused at all even if it 
divides 12 bits of 11 bits [ or more ], every [ for example, ], for the reason of simplification of a 
design. 

[0160] An example divided into 12 bits is shown in drawing 15 and drawing 16 . Drawing 15 
redivides the table of drawing 13 every 12 bits, and "0" as a margin bit is inserted every 12 bits, 
respectively. Drawing 16 shows the configuration of the data stored in the table memory of 
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drawing 15 . 
[0161] 

[Effect of the Invention] According to this invention, coincidence can be asked for the code length 
after the Huffman coding at the time of using two or more Huffman code books in the coding 
equipment which performs Huffman coding. Moreover, even if it is the case where the Huffman 
code book is an ANSAINDO code book, coincidence can be asked for the thing adding the number 
of bits required for the code length of Huffman coding for sign information by lengthening a table 
once. Thereby, throughput required for Huffman coding is sharply reducible. 
[0162] Moreover, according to this invention, when the code length at the time of encoding the 
index number of the Huffman code book shortens, more efficient Huffman coding can be 
performed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the configuration of the coding equipment by this 
invention. 

[Drawing 2l It is the table showing the contents of the table memory built in the 1st code length 
calculation equipment. 

[Drawing 3] It is the table showing the contents of the table memory built in the 2nd code length 
calculation equipment. 

[Drawing 4l It is drawing in which dividing into for dividing the quantized spectrum data into a 
group, and showing the definition of the direction. 

[Drawing 5] Quantization and the spectrum data by which grouping was carried out are 
drawings showing an example in the condition of having been stored in memory. 
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[Drawing 6] It is drawing which is the contents of the 1st Huffman code book and in which 
showing the Huffman code book 3 of MPEG 2-AAC specification. 

[Drawing 7l It is drawing which is the contents of the 2nd Huffman code book and in which 
showing the Huffman code book 4 of MPEG 2-AAC specification, 

[Drawing 8] It is drawing which is the contents of the 3rd Huffman code book and in which 
showing the Huffman code book 5 of MPEG 2-AAC specification. 

[Drawing 9] It is drawing which is the contents of the 4th Huffman code book and in which 
showing the Huffman code book 6 of MPEG 2-AAC specification. 

[Drawing lOl It is drawing showing the spectrum Huffman code book parameter used in an 
MPEG 2-AAC coding method. 

[Drawing 111 It is drawing showing the contents of the table memory for code length calculation 
of the Huffman code book 1-4. 

[Drawing 12] It is drawing showing the configuration of the data stored in the table memory of 
drawing 11 . 

[Drawing 13] It is drawing showing the contents of the table memory for code length calculation 
of the Huffman code book 5-10. 

[Drawing 14] It is drawing showing the configuration of the data stored in the table memory of 
drawing 13 . 

[Drawing 15] It is drawing which is a break every 12 bits about the table of drawing 13 and 
which was carried out. 

[Drawing 16] It is drawing showing the configuration of the data stored in the table memory of 
drawing 15 . 

[Drawing 17] It is the block diagram of an important section showing other examples of the 
configuration of the coding equipment by this invention. 

[Drawing 18] It is the block diagram of an important section showing the example of further 
others of the configuration of the coding equipment by this invention. 

[Drawing 19] It is the block diagram of an important section showing the example of further 
others of the configuration of the coding equipment by this invention. 

[Drawing 20] It is the block diagram of an important section showing the example of further 
others of the configuration of the coding equipment by this invention. 
[Description of Notations] 

100 1st Memory 

101 2nd Memory 
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102 3rd Memory 

103 Gth Memory 

104 1st Hu£fman Code Book 

105 2nd Huffman Code Book 

106 3rd Huffman Code Book 

107 Hth Huffman Code Book 

108 Huffman Code Book Selecting Arrangement 

109 1st Huffman Coding Equipment 

110 2nd Huffman Coding Equipment 

111 3rd Huffman Coding Equipment 

112 Gth Huffman Coding Equipment 

113 Index Number Coding Equipment 

114 1st Code Length Calculation Equipment 
114a ROM 

114b Index value generation section 

115 2nd Code Length Calculation Equipment 
115a ROM 

115b Index value generation section 

116 Control Unit 

117 Code Length Calculation Equipment 
117a ROM 

117b Index value generation section 

118 Code Length Calculation Equipment 
118a ROM 

118b Index value generation section 

119 Code Length Calculation Equipment 
119a ROM 

119b Index value generation section 

120 Code Length Calculation Equipment 
120a ROM 

120b Index value generation section 
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^fflv^T^ §y;l/-ycDx-^>gr^n^'n/N7vy?gf-^ 

f t-r § G N7 V y ^fbgp t . 

B^^t2^^7■7>'3- F:r-y yjHRgP*^jMlRtfc:#M7 
3- Fr<y ^©-O-r-y^^XS^^^-n^^ntgP^itf « 

^yr>y^X##??F#ft:g|5i:. 

mm^^y-^y::!- h'yy^MiRmi. ^/sy^ya-h' 



u; wi»fj ^ u u 1 — / / u / 

{CjiLfc/N7 F >^-y ^^^JRf 2.$iJ'^g|5i;^^ 

Hi)iB?5^g©(i!gWi. ?M©^N7vy=i- F7>y ^{c>i^ 

X- ^ L TM^fcO^ n7 V - F ^ -y ^ t;: J: o T?5 
t ^ vv N 7 V y 3 - F ^ >y ^7 ;&®f;^-r i> m^-^ 
x-^{c^tT?II!ccDM7vy3-Fy-y^{Cc!:or?5 
/\7v>3— Fl/'yi'^l^-^Jitc. ^>'n7v>'3-F"/ 

7 y o-r yr "y y x#^^^n^n#it tTio(D/N7 

vy3-F:^>yy^ji*RfS. ti*« l ~3 0V^-rnA> 

t-fBit©??F^^k^So 

CI f 5}<« 6 ] tut BSriSlgPti . ( g + 1 ) S @ O ^^VU- 

y i%\m^. 1 ^g^G- 1) tcwr^^N7vy3- 

F7>y ^>&ji}i^-ri)l^t;:, tuiB??F^MlEmg|5*^tiJ;'] L/c 

/ n7 V y?^^{b^Of^#g*^S/jNT'S S / n7 T y 3 - F 
^''-y^Hm i n tCOV^T©/N7vy??^^btiO?^^SB 
mini:. gSi<Dy;l/-7'}C*3V>T^5?$nTV^?)>'N 
7 vy 3- F:/'y ^ H g tcov^TOM7 vy??F^{bt^(D 
??F^MB g i:^5)<i6. Bmin<(Bg-A) ©tg^tc 
ii (Atim^CDMlif) Hm i n^JiJRL. Bm i 

(Bg-A) (oi^^\z.\twg-^mKt^. mM^\^m 

imim 7 ] BulBM^gpa. ^ 1 # g ® T'tc w 
-rSM7vy3-F^-y^i:LT. BuiBI^^S^tHgI5;5)^ 
P>tii;'3$n^?vF^mA^fflt^VVN7vy3- F:/-y ^© 

Wo 

imim 8 ] SulB^J^gPtt. ( g - 1 ) # @ © y;l/- 

y (gt4!^^> 2<g^G) fC^tf-r?>M7vy3-F:r 

•y ^^JSJ/^t-^^fc, mUm^WM^^t'^mi L/c/n7 

V y ^5^^tm^D^^^fi;!)^a/J^-^:•fe § / n7 v > n - f r -y 

^'Hm i nlC'OV^T©/'N7V>'?g:-^fl:?^c7)|?F-^SBm i 
ni:. g#i©^^;l/-y{i::tev>r^JR$nrv>§M7v 
y3- F:^'y y H g {cov^T<D>'N7vy?^^{l:^©^# 

;SBgi:^^i6> Bmin<(Bg-A) ©^-^tiifi: 
(A{iR)T^©lllii) Hmi n^^Ji^L. Bmi (B 
g-A) (Dtf^lCfiHg^jlJR-r-g). If^^SSlCfBic© 

[m*3S9] MIB»g(5{i. mG#g©y;l/~y{cW 
■r5/N7W3-F:r«y^^i:LT. BulBt^-^^^ttlgP*^ 



■■^m u u 1 — / I u I 



umm 1 0 ] tuiB^ yy'y^xm^nmtmii. t 

- ^ (D 1 o (D y {c W L T iiJi^ ^ n T V ^ -S ^ y r <y 
MPEG 2-AAC*itST^a^nTV^i.. h;l/ 

m^m 1 2 ] mtm^mwma. m p e g 2 - a 

A C m^X^m-i n/cM 7 V y n - K ^ >y ^ 1 ~ 4 {c ck 
§/N7v:/n-K:r'y^3 4i3ckt;4{e:jt^-r-5??F 

ymm(orcibiC'Z<mtt^\^y hm'^^n^n 

^tbi}miEtix\.>?>tmm 1 2 icmmo^n^it^Wo 

MWLn o n z (w, x. y, z) w, x, y. z© 

mm 1 (w. X. y. z) F 1 (w. X, y. 

z) = 27* (w+1) +9* (x+1) +3* (y + 
1) + (z + 1) tL mU w, X, y. z(D^Mm 

mmt 1 t^T ) . 

^^F2 (w. X. y. z) ^> F2 (w. x. y. 
z) =27*abs (w) +9*abs (x) +3*a 
bs (y) +abs (z) (^iL^ w. x, y, z 

mWLT 1 (index) ~|H^T 4 ( i n d e x) 
7vya-Ky>y^ 1 ~4ti:cl:oTx-^^^n^"n?^ 

a, b. c. d^^Jl--fitfEtltc7''-^^^^tm&.i: 
t, Huiaa. b. c. dA^6^fig$nS^yr<y^;^fii 
^ i 1 43j;t; i 2tLrct^. 
m)IB^^^7vy^-K7'•y^ l ts^UZO^n'etKDn 

^mmm-snrcm i ox-^/i/tcti, ^yx-y ^^xfi 

i 1 ICMLX. mm 1 (F 1 (a. b. c. d) ) O 
mm 2 (F 1 (a. b. c. d) ) (omtti^^ 



i 2\m\^X. mm2> (F2 (a. b. c. d) ) + 
nonz (a. b, c, d) cofjl^. ^^T 4 (F 2 
(a. b, c, d))+nonz (a, b, c. d)cD 

3i:^±OIEcO^Xtc>t^L. 

i 1= (X*3) * (a+1) + (X"2) * (b + 
1) +X* (c + 1) + (d + 1) 
T'feO. 3U±©IE©ii{Y{i:WL. 
i2= (Y"3) *abs (a) + (Y"2) *abs 
(b) +Y* a b s (c) +a b s (d) 

x%^. iMJSi 4\mm.<^vm\\Mm.o 
mfm 1 6 ] HuiB-i' y=r-j ^xmi i z i;i±(d 
jEcoiijxfii^L. ^E-n^nxe-y h&.±ic^ommzn 

yx-y^Xfiii 2{±. 2tX±<DiE©8!(Y(C^*L. 
nYlf>y ht:i±{C<fcOaii$n/ca b s (a) i: a b s 
(b) i:abs (c) i:abs (d) t^\£y\-f^'^L 

umm 1 7 ] mtm^^mmmt. m p e g 2 - a 

ACM+SOM7vy3-Fy'y^ l~4{cJ;or^n^ 

oT^O. #/N7v>'n-K7^y^ l~4^^:«fcoT•f- 
^5^^^?F^^kLfc^i^^D^^^S*\ itjiO^ yr"-y ^7.fi 

icn^bLX'tn'enmm-^nrz 1 o^x-y^i/^wtr 
v^^if sRii 1 1 icw.m(onmmmo 

CIM^lS] HuiB^2x-:^;Wcig^;jn/c^7-7 
y n- K:r 'y ^ 3 *3 J:t>* 4 ^n^ntc^tt S??F^glc 

^^ymmofcibicimtt^^yhmti^^n^n 

Mti^nonz (w, X, y, z) w. x, y, z© 

mm 1 (w, X, y. z) ^> F 1 (w, X, y, 

z) =27* (w+1) +9* (x + 1) +3* (y + 

1) + (z + 1) tL (fib, w. X. y. zomnm 
^mi.t 1 uT) , 

mm 2 (w. X. y. z) F2 (w. x. y. 
z) = 27*abs (w) +9*abs (x) +3*a 
bs (y)+abs (z)tL({iL>w, x, y, z 

OlfeWfiiEl§!cti:2i.XT) > 

^|S(T 1 (index) ~MliT4 (i nd e x) 
7vy3-K7>y^ i~4tCct;oTT-^^^n^n??F 

a. b. c. d^if)i-yittnrc7'-'$i^^stmm 



p 

Hiii2§/N7 3- >y ^ 1 ~ 4 (D^n^"n(D?vF^g 

X. mmT 1 (F 1 (a. b. c. d) ) (Dmt. mm 

T2 (F 1 (a. b. c. d) ) (DMt. KlifT 3 (F 
2 (a, b. c, d))+nonz (a, b. c, d) 
(Omt. mikT 4 (F2 (a. b. c. d) ) +non 

z (a. b, c. d) (Dmtif^n^nm'^-snx\^^ 
umm 2 1 ] mmt^^mtanm. m p e g 2 - a 

AC^H!ScDM7vy3-K:/-y^ 5-1 oic^^r^n 

LX'tn'enm.^-^ntcm2<D'r-y)\yt. ^^ic^ ^ 

/\7vy3~K7'y^9*3J;i; 1 oic^-Dx^n^nn 

§ listed 1 1 izsimmmtmmo 

V y 3- K 7 -y ^ 7 J; 8 ^n^-'n(c*=ffS L fc??F^g 
§/N7vy3-K7">y^?9*3«fct;i o^n^tiicm^b 

f)^^n^ti^ibtm-iinx\^^^m^m2 ucim<on^ 

Itmm2 3l glifca b s (x) xO^Wffi^^x 

gl^nonz (x. y) x. y ©"fiT'fii^^O T'^V^ 

M^F3 (x. y) ^F3 (x. y) =9* (x + 4) 
+ (y + 4) tL (fiU x. y(0mMimmit4\:A 
T) > 

4 (x, y) ^F4 (x. y) =8*abs 
(x) +a b s (y) i:L (fib, x. yOmMM^^ 

m^F 5 (x. y)^F5 (x. y)=13*abs 

(x) +abs (y) tL (fiL, x. y<Dmnmmm 

it 1 2t^T) . 

mWLT 5 (index) -BSIfeT 10 (index) 
^n^tl. MPEG2-AACM!|SOM7V>3- 



4g=RB ^ U U 1 — / / U / 

tbs BulBa. b;!)^P>4fi5t$nS'l'yr'y^Xfi^ i 
3. 14. i 5i:L/ci:t. 

mmT5 (F3 (a. b) ) (omt. mm 6 (fs 
(a. b) ) (omtti^'tti^nmm^tix^Kt. 

mi^2(07—rMclt. -ryr>y^Xfiii 4{CWL 
T. ia^T7 (F4 (a, b) ) +nonz (a. b) 
omt. mm 8(F4(a. b))+nonz(a. 

b) (Dmti}^tti=enm^-^^rLXisK). 

HutSll3<Dx-7;l'{c«, -ryx'y^Xffli SlcML 
X. mm9 (F5 (a. b) ) +nonz (a. b) 

(Omt. mm l O (F 5 (a, b) ) +n 0 n z 

(a, b) (Dmtif^ti^nm.m-^nx\^^^. mi^m2 
2 izmmmmtmUo 

Cli5R«2 4] 9i:A±(0iE(DmXi!:ML. i3 = X* 
(a + 4) + (b + 4) T'feO. 
8&.±(DlE(DmictiL. i4=Y*abs (a)+a 

b s (b) X^K). 

I 3&.±(DiE(0micnt. i5 = Z*abs (a) + 

a b s (b) -cfei.. mM2 sicmmmmtrnWo 
imM 2 5 ] BuiB-r y^y i 3 a. 4 i:jl±(o 

BijIB-Ox-y^Xfiii bit. 5lX±©IEcoliiZlc^^L. 

hf^^Lrcmx$>^. mtmz 4icmmmmtmmo 
itmm 2 6 ] mtm^mmmmt. m p e c 2 - a 

AC^*ScO/N7vy3-K7-y^ 5~ 1 0{cJ;oTx- 
^oT*30, #M7vyn-F7>y<>5~l Otc<j:oT 
y7*<y:J^7.fi|{i:i«rjSLT^n^niSS^n/c: 1 -DOy— 

•:fMcuwttix\^^^m^m 1 1 icmmmmmWo 

Clf^]g2 7] MIBx-7;i'fcT^^$nrc§/N7v 

y3-K7-y^ 7~1 O^n^'ntc j;oT?^^itL/c^ 

^(on^mcit. ^^ymn<DrzisbiCiZ^mtt^\£y h 
mti^^ti^'ti^iibi}uw^tix\^^^mM2 6 icmmm 

rmmnL. 

raiS(nonz (x, y) x, y cD^'T'ia^^O T'^V> 
mWl.¥3 (x. y) ^F3 (x, y) =9* (x + 4) 

+ (y + 4) tb (lib, X. y<omicimmmit4&. 



(x, y)%F4 (x. y)=8*abs 
(x) + abs (y) (fflL. x. yOmimmm 

5 (x. y)^F5 (x, y)=13*abs 
(x) +abs (y) tL (fflU. x. y(Dii&nimm 
it I 2UT) > 

m^T 5 (index) ~MI!jT 10 (index) 
^n^n. MPEG2-AAC^ItS(D/N7vy3- 
-y 5 ~ 1 0 ici^-DXT-'-^^ttl^nnmt L/C 

a . b^:^-n^'n^vi/-:/fi:5nfcr-iJffi^^s-r^^ 

5 (F3 (a. b) ) (DMt. (F3 (a. 

b) ) (Omt. mm 7 (F 4 (a, b) ) +n o n z 
(a. b) (Omt. mms (F4 (a. b) ) +no 
nz (a. b) <Dmt. m^T 9 (F 5 (a. b) ) + 
n o n z (a. b) (Omt. MIST 10 (F 5 (a. 

b) ) +nonz (a, b) (omtti^^ti'etim.m-^ti 
Msf^^si 2-2 9(Dv^■rn*>{cieigcr)^^^{LgSo 

CIi5)?]l3 1] HutSia^T 1 (Fl (a. b, c. 
d) ) (0\Ut. mm 2 (F 1 (a. b. c. d) ) © 

iOlii:Mii(T 2 0flIi:ora{i:{i, i: tm i if y 
h (m 1 «IE(D^^) CD roj *^m^nT*3 0. BUl2 
M^T3 (F2 (a. b. c, d) ) +nonz (a. 

b, c. d) (Dmt. mm A (F2 (a. b, c. 
d))+nonz (a, b. c, d) (DiUtit^ HulH^ 
>x>y^7.flii 2{CWLTMS BffilJtL SM(l!ji:(C^lt 

4<Dfiii:c0P^{cti. '>^< t^m 1 tf-y h (m 1 > 0) 

o roj o^a*^jfA^nTv^;sli5fcJil 4fc|2icco?5^ 

imimzz^ mtmm\ (f i (a. b. c. 
d) ) <omt. mm2 (f i (a. b. c. d) ) o 
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(a. b. c. d) (Drnt. mm 4 (F2 (a. b. 

c, d))+nonz(a, b. c, d) (DMtli, m 

|i(TK T2T3, T4 ^n^'nofico^tcti, {J/^^ < 
ti>m 1 tr«y h (m 1 ttlE^^lfc) O roj Ofi|j!)'<^-n 

^cD^i^£DSA{g^4TfiJordi^n Itt^t. ±12 
m 1 cDfiti. n 1 lcfit^m^2(DM^ (log2 Cn 

1) ) ^mnLx. ^(Dmwim^m}^i^A'r^mo±i'f 
xmrntLtcmx^^mMms i i^mts 2mmm^ 

[|M]I3 4] mmms (F3 (a. b) ) (DM 

t. mm 6 (f3 (a. b) ) (omtii. mE^yf-' 
^fl^nrfeo, fj^-D. ±m^mm 5(Dmtmm 6(D 
m) (D roj timxttix^o. mtmmi (f4 

(a. b) ) +nonz (a. b) OMt. mm 8 
(F4 (a. b))+nonz (a. b) (Omtlt. m 
tl^yTy^MU i 4{cWLTMS hmt L SMili:tc 

OffihOP^fCti, 'prs.<^t^m2^-jV (m2«IE<D^ 

Ik) CO roj coji^^ifA^nxfe'D. mj|2Pi&T9 (f 

5 (a. b) ) +n o n z (a. b) (Omts mm 1 
0 (F5 (a. b) ) +nonz (a. b) (Omtit. 
BUI2-I' yfy^MUi 5 (c^ L T M S B i: L S MffliJ 
fc53Htmifl^nT*3 0. 7!30. ±i2M^T9C0{iii, 
m^T 1 0<Dfii:<D^fCti, '>^< i;tm2t!:>y h (m 

2{tiE(DWk) © roj <D^iA^^fA^fnrv^;5li^«2 
3{ci2i8©?^^{k^Mo 

cw5i?Ji3 5] mmmis (f3 ca. b) ) (o 

mt. mm^ (f3 (a. b) ) (omt. mmi 

(F4 (a. b) ) +nonz (a. b) (DBt. 
T8 (F4 (a. b) ) +nonz (a. b) Ofili:. 
mmQ (F5 (a, b) ) +nonz (a, b) ©fii 

mm 10(F5(a. b))+nonz(a. 
b) (Omt\.t. 1512-1' yx-y k (C^LTM S BffliJ 

A^e, L s M^|lJ{cA^^^TM#^^:^n^~tl*Slfl;^nT*5^5. 

A^-:^, ±|2lli(T 5. T6. T7^ T8. T9. TIO 
^n^nOifiOP^fCti. iJ/^^ < i: tm 2 tr-y h (m 2 « 

iE<D^?S) £0 roj ©fiiA^^-n^'nifA^ nr v^5fi* 

m2(r)\mt. n2(D\mcn-t^m.t)'^2<Dn^ (log2 (n 

2) ) ^iiigLT. ^(omnm(0'mmxrn:m^ m 
xmi-WLLtzmxhrnimz 4 src^is 5{cf2ic©?5 
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CO 0 0 n 

[0 0 0 2] 

l^P>nTV>*o fl^J^tf. MP EG 2-AACM^§<D??F-^ 

f-SdSO/IEC 13818-7 #M) o 

[0 0 0 3] $-r. xti<DP cummi. MDCTjag 

(C^oT. 1 0 2 4*€5C0iSISIS(7.^^ hJlT-^lC^. 
^^n-So CCDjigfi. "ISO/lEC 13818-7 ANNEX B 2.3 
FilterBank and block switching"{C^L < iE'^S^lT 

[0 0 0 4] :kic^ ±IE 1 0 2 4^(ommi:^^'> hJl 

it) $n^o ClOji^li. "ISO/IEC 13818-7 ANNEX B 
2.7 Quantizlng"{C^L<ai'^6nTV^§(D-C\ CC-^ 

[0 0 0 5] a^it^n/c: 1 0 2 4*<Dig}SS[X 

h;l/-r-^{±> X'5r-;U77^^/^>'K (s f b) 

^'m&W 4 8kHz CDif^-eti. 1 0 2 4 ^(DM^it 

■^nrcmi^^T.^'i' 4 9f@©s f b©^" 

ti> ^4©a{i:t*eoT?Tt)nSo ■r^t?•5^ 

0#gOsfb{±. X'^^ h;Ux-^©0*@*^P>3* 
l#@cOs f hli. h;l/T'~^0 4*@;t)^p)7* 

gs-e<D4* 

2#@(7)s f btt. h^l^x-^iDS^iA^e) 1 2 
2|s@tT'04* 

i:V>9c};^(i:5i-fiJ;jnS ("ISO/lEC 13818-7 3.8 Table 

s'mm) o 

[0 0 0 6] ElSti. :icD^ofj:mmcJ;:-orm^it. 
y)l--fitttircX^'> h;l'x-^«D^iJ^?>fo I2l5{i: 
*3V>T. j^mo Ts f bj i±. X'5^-;l/7 7^^MyF 
s f b ^B.L. fp^mo r s p e c t r u mj {±, X^ 
^ h;l/r-^0#^^^L. ^m<0 Tv o 1 u ej tiX 

[0 00 7] z.(DX^icm^it. if)V--fit-^ti 

i n d e X 0= (DO + L AV) * ( 
•••(1) 

i nd e X 1 = (D2 + L AV) * ( 



n^o c(Dtt(o/\7-?ynmtii. w^(0^^7^yn 

- K7>y ^©cfA^B^ s f b t'hfci ■o©/N7vy3- 
K7'y^^3iJi^L. ^cDM7vy3- K7>y ^fcS'cJv^ 
X'ilt>n^o MPEG2-AACMtS{i:*3l'^Tt±. ^n7 
•^^yn-K^'y^ 1 — 1 1<D1 1 fBI<D>'N7vy3— K7 
•yiJ'Oiti?!)^?) 10<D/N7v:/3-K7'y^^ji^-rScfc 

(DfclsblC. /N7"7y3--K7>y^3~6(D4 0<D4'A^?) 
locD/^7v>'^-K7>y^^^^Rt. /N7-7y?5#{l: 

[0 0 0 8] 06~09{i:, ^tl^tl. M7"7y3-K 
7>y^3~6^^-ro ia6A>5)S9(DM7"7yD-K7 

•y^3~6(ct3V^T. St£tJ(D Ti nd e xj (OM 
tt. ?^^^bcOW^ii^^x-^cD'i'yx>y^X#^^^ 
;fe«ij*^e.2#g© n e n g t hj ??F^jb 
^g©f■-^(D^5^S;gr^^L. fe»^5)3S@0 Tcod 
eword (hexadecimal) J <OWi^ 

5o 06~09®/>7v>'n-K7y^3~6tcfi, 
>y X#^ 0 ~ 8 0 fcWf §t?F€ft:t^<0x-^5? (D?vF 
(1 e n g t h) . RZS. ^<Dnmtm<DT-^(0 
^^mU 6jiSI2 (codeword) $nTV^^„ 
[0 0 0 9] ia5cD^^;l/-7' fs f bOj {i::feV^Tti^ 
x^^ h;l/x-^(Dl6^ffi(Dg:^fii{i 4 T-feSo M P E 

G 2 - A A c *g*&{c*3v>T«^ xfjm^omammiK 

imcJZslZX. )iJR-et^/N7-7y=i- F7-v^MI^? 
nTV>§o ilcDfliiJPgti. El 1 OtC^^n^ L A V (Larg 
est Absolute Value) tC J: 0^465)nTV^§o LAV 
ti, ^^/N7vy3~K7-yi7^^^^i:-r-i)A;']x-:5' 
<DSe^fii©«;*CfiI^^-ro Ts f b OJ F^OX^^ F;l/ 
r- ^ (D$fejht{ji©«;^ffi*^ 4 T'fe S fc46, 13 1 0 J: 
D. /N7vyn-F7y^7 5 ;N7vyn- K7'y 
6i:;!3\ MiRon^itrj:^, )MJR©W^i:^ofc/N7v 
>3-F7-y^5^. /N7vy3-F7<y^60^n^' 
nfc J: D M 7 V y^mt L fc|^<^)?5^^tttO??^5^ J:b 
ISiL. t^^MAm^7^©/N7v:/n-F7'-y^'*^jM«5$ 
nSo c:l:t% /^7wn-F7>y^' 5fc<i;l>*6{ct3V^ 
T. /N7vy?f^{i:?g©??F-^5^5ie46S7iattmT©ji 

<0X^?>o 

[0 0 10] $-r\ Ts f b OJ CD4-D<DX^ 

^ F-'I/CDS^ (ffl) ^^-n^nDO. Dl. D2. D3 
ilL/hilt. :>;®^i^{C<koT> 2O£0-ryx>y^XS 
^ r 1 n d e X OJ *3<kt; T i n d e x OJ ^^tl^tl 

2*LAV+1) + (D l+LAV) 
2 * L AV+ 1) + (D3 + L AV) 



^LX. mm-^Entc ri nd e xOj :fe<kD* Ti nd e 

X ij ^n^ti-ryT'y^7.m^tt^o nco-^y 

7vyn-HV'y^ 6(C*3tt§?5F^ST'fei. ri eng 

t hj ^^n^ntf^o 

[0 0 1 1] m5\Ci:tH£. D0 = 4. Dl=-2. D 
2 = 0. D3 = 3. LAV=4T'a6;5o *oT> ind 
ex0 = 74, i n d e X 1 = 4 3 il^i>o i:nP>£Dfi 

-K7>y^5^!l< i;. i n d e x OtcWLTli 1 e n 
gth=l2tim^n. i n d e X UC^LTti 1 e n 
g t h = 8AW5>nT. -&l+2 0e«y h*VN7-=?>'?^^ 
ibmot^^ST'fe^SCilA^^A^So ±IB1 nd e 

xO. i nd e X l(r)U^^y'fy^7.^^tLXm9 
lc^$n§M7vyn- K7-y ^ 6^§l< il, inde 
X OtcWLTti 1 e n g t h = 9*'«tf 5.n. index 
1 {c^LTti 1 e n g t h = 7 ;!3H#e>nT. Mi 1 6 Id" 

<i<oi:oic. Ts f boj t-^sns^x^^ 

h)[^7'-'$'^mmtt^rcibizli, ^^y-^yu- F7"-y 
^ 6 ^fflV^fc:^*^WflJT'fe<5(DT^ M7vyrj- K7'y 

[0 0 1 2] |5)1i{i:. ^^VU-T" Ts f b IJ ICOV^T 
^i^ M7v:/3- F7"y ^ 5 ^fflv^/c:ti-a'©/N7vy?^ 
1 8lf-yhi:^0^ M7v>n-K7' 

'y^' 6^fflv^rc^^©/^7vy^gp^^b^^£o^^^:l^i 1 3 

\£yhtrj:^, COJc^fc. ^Vlz-T" Ts f b l j 
sns^x^^ h;l/x-^>&tf^jl:-r?>fc46(ctt. /n7 
v>3-K7<y^6^ffli/^/c7^*WJ'efe'S<?)T\ M7 

indexO = abs (DO) * (k 
+ a b s (D 2) * k + a b s (D3) 
r i n d e x 0^ (Om^-fyfy^Tsm^tLX. 
/\y^ya- K7>y ^ 3 *3j:t;M7vy3- K7-y ^ 4 
A^P>. 1 e n g t h^^n^*n5}ci6^o 0 5CO^";l/-y 
Ts f b 2J Ofi?iJ{C*3V^Tti. D 0= 1 . Dl=-1. 
D2 = l. D3 = 0. LAV=2T'SSOT\ inde 
x0 = 3 9il*§o COfii^-ryx'y^X#^i:LT^ 
06fc^-rM7"r:/n-K7'<y^3^?l< il, leng 
t h = em§ibn^o ^^7vy^-F•/>y^3*^e^fP. 
n/ct5^|§{i:t±?rF^ld'-y h;!)^^^^LTV^§<DT% ??F^e 
•y h^^7t-r'i./'c460-9-^>"|ff8*^'iJ>Sl?^§o ^O/i 
46. y;l/-7" Ts f b2j ©4 0©X^^ h;l/-r-:Sf{c 
:}3V>T. fi*^0T'^V^X^^ h )W—^(Omt£\<1f^^ y 

mSiti^'jmtr^^o ^5oy;l/-7' Ts f b 2j cDfi^Jfc 
*3V^T«. fBA^OT^ci/^x^^ h;l/f--^(D|!({i3-eS 

§cDi:\ 3 e-y Yo^^^ymU'd'y vt)y^y^ym^\t 

t^O?5Wc#3!)P$n^<T{i^5>^v^o J; or. /n7 

•^y^mm(o^^§!},t. 1 e n g t h = 6 tv-fym 

IBtr-y h3i:^*Pg[Lfc9e>y ht*5o 



K7"«y ^ 6 A^MJR^ti^o 
[0 0 13] iil5co^;l'-:^ Ts f b 2j {cfe 

^tcisb. /N7vy3-K7-y^3~6*^)iJN©W^i:^c 
±aiLfc;^i4ti:i;DM7vy?0^fl:li(D|?F^g^5|< 

46Si:, M7V yn- FT" «y^ 5 ^fflv^fc^^fi 9 tf>y 
/N7v>n-F7"-y^'6^fflv>rc^^{i8tr"y hi: 

[0 0 14] /N7-7yrJ-F7-y^3*3J:aVN7W3 
-F7>y^'4^fflV^T. M7vy??F^jl:ft<D?g^g%5R 
46'5;^ii(iJ-XTi^jiDl:-S^o M7v:/n- F7>y 3 
i:M7vyn-F7"«y^4Ji. t/^t5»$5. T:/+>-'r>'F 
^-F^-y^irckt^nsfefOTaso. ??F^^t:0^^i:^ 
-5f-'-^*"«??F^^Lx-^ (Tyt-fyFr"-^) Tfe 
5o Fx-^cDti^{cti. /^y-^ynmtO 

nm^. xti(D9-^<DmiPimtrjiO. xmLtc^^y 
mmcomi. mmm^^n. /^y^y^itm^mic 
nm-^n^o xmLrcv-^ymmomi.. ^^x-^© 
fpxmti'^oxrj:i^wm (•^-cymn^'jiimtt?>7'~ 

[0 0 15] Mt. Ts f b 2J cr)4 0©X^ 

^Y)W-^<fm% (fg) ^^n^'noo. di. d 

2. D3i:L. i:^To:^lcJ;oT> -T^f-'^y ^7.#^i: 
tr. index O^iH^-TSo ^>Ji?{c:j3lt5 

Tabs 0 J \,ts mnm^hm^^. r*j 

[0 0 16] 

3) +a b s (D 1 ) * (k * 2) 
••• (3) 

■rM7'7y3-F7"<y^ 4^?l< il. 1 e n g t h = 4 

*Mf5.n§o ilOti^t. -tt^ylffBe'-y hi:LT3ki: 
•y FAW5n^<Tti^P,^v>/cJ6. /N7x'y??F^{b 
^icDl^^Sti. 1 e n g t h = 4 i:it^i^1f$Be'<y h 3 
i:^AnSL/c7 ld'>y Fi:^§. 

[0 0 18] CKOck^tC. Ts f b 2J t^M7 

V>?gf^fbm(^)t^^S{is M7vy3-F7''y^3^ffl 
V>§i:9e<yF. /^7v:/3-F7•'y^4^fflV^§i:7 
lf>y /N7vy3-F7-y^' 5>&fflV^i)i:9e-y 
/N7vyn-F7>y^ 6^fflV>^i 8 e-y hfc^&^So =k 
oT. M7Ty3-F:/>yi7 4^fflV^fc:^-&AWJrfe 
-Sfc46. /N7vy3-F7">y^'4*^^W^nSo 

[0 0 19] UTlRl^ti:. ^TOx-^coy;U-y fs 
f bj {cov^rM7vy3-F7>y^A^^tR?n. 
$n/c:&/N7x'y3- F7"-y ^^fflV^T. X^i^ h;i/-r 
-^o/N7v>'??F^^I:7!3^tT^n§o M7vy|gF^it:o;^ 
mt'm-XiSb'O. ±HE<7)J;ofi:Lr^465>n/c-i'>'x>y 
^XS^ (±ie indexO. indexl^) tcJ^JS 



word) ^^mt7'-'$' tLxmtit^m^x^^^o 

[0 0 2 0] 'AlC^ ±ieOcfe^{C^^Vl/-:^(D Ts f 
PEG2-AACM*S{Ccfcn{^. y;l/-7rsf bJ {C 

oi/>TMiR^ n/i:M7 v y 3 - H y «y i i*^ 4 
tr-y hT'?^^jkL, !i<D^ji-:f Ts f bj A^e^igg-r 

fs f bj {c*3V>Tt. |5]i;M7vyn-K 

li. ^Vlz-T' Ts f b OJ i:^>-7' Ts f b 1 J tcfc 
V>T''>7 vyn- K:r<y ^ 6 *^^tR$nTV>^<DT\ $ 
■r4 tr-y hTvN7v:/3-K7">y^©S^Tfe5 Tej 

^ CO 1 1 0) tmrnt. 5e-yhT\ ^X(0^}V-Z^ 

i^^ct^Tf^t rij (0 0 00 1) <!:a?it"§o 
(c. ^ll-y Ts f b2j {dfei/^T. /N7v>'3-F7 
4*^^|R$nrv^5©-r\ 4 e-y hTVN7V>'=r- 
Ky>y^<D##T'feS r4j ^ (0 10 0) i:^?l-r 
<5o :^^{i:ig< H"<y hJFiJti, :k<o^i\'--f Ts f bj fcts 
V ^ TjIJ/?? nr V M7 V y n - F 7 >y fc tSl^f -5 © 

f bj Stc^JR^nTV>§/N7vya-F7-y^AW 
[00 2 1] 

[?gB^7!)^f!Sj*L<t^i:t-§ISIi] ±a>L/ci^^tif5l5(D 
S^15fcj;n«\ ^^-ylz-y Ts f bj (D/N7vy3- 

F 7 -y ^ ^jiiR-r ^ Tm(^mm^-k\^ f^^h\^^fm. 

j^ti'^h^o cnii, 7>-9-^>Fn-F7>y^^ffli/^fc 
^^(D-9-^:/1ilB{c^ffl5nse-y M&^gtti;^, 7y 

fCc);S*,cDT'SSo ^^<DW^i:^^/N7-7y3 

- F7-y ^^n^nfcov^T. §/N7vy3- F7">y ^ 

no>'N7vy3— F7>y ^cTiitcSU'^fctToTV^^ci i: 

CO 0 2 2] Ite^Og^BlcJcntf. =&^;l/-7' 
Ts f bj ^©/N7vy3-F7'«y^^^S^-rS3iig{i: 
fcv^T. M7vy3- F7-y ^'CD#^^??F^{kf §fci6 

yl/ L / N 7 V y n - F 7 >y ^ i^j'^^JR^ nx V > ^ 

bj (Dx-^fcou>T, l?F^{W^©?^€«*^®/hi;^S 
/N7v:/3-F7-y^*^jgJR$nTV>-SfcltT$)oT. 
/N7vy3- F7-y ^(D^^^Umtt^tcisblC'Z'-m^j: 

^ o {c{±/N7-7>a- F7«y ^A'^MJR^f nrt/^^v^o 
CO 0 2 3] *fg^{±. <io«J;-5^ii^*©P.gil^{i:^*t 
T^^nrct^T'feD^ 1i3g(©M7T>'3-F7"'y^© 



itt^l^^imMXh^X. /N7vy3-F7>y^^iS 
CO 0 2 4] 

I' -y ^x^n^^n'en^t^Hm<D/\7'^ya- 

F7'-y^ (Hti U;i±<DM^) (Dff 1 ocO/N7vy 
3- F7">y ^'%jMJ;5-ri.M7 FT^'y ^^IRgP 

i:, c(D/\y^>:3-\i-:r'y ^mvimcx^^jv--fm 
{c^n^n)iJR^nrc:/N7 F^-y ^^fflv^r^ 
# -fo) X- ^ ^ ^ n^'n/ N7x'yi^^fb-r^Gf0 

£DM 7 V >??F^{ bgl? . tu IB^ N 7 V y 3 - F 7 >y ^ MJ/^ 
L n7 V y 3 - F 7 >y ^ co-r y r -y ^ X# 
n^^n^mmtt S ^ x -y ^ 7.#^?gf^{l:gp i: . 

^m^mmtmmxh-DX. BfitE^N7v:/3- FT-^y 

^jS^gm. ^/N7-7y3-F7-y^{i:<l;oT§^;l/- 

A^^M7vy3- F7>y ^§fc^n^nis^?n/c?^^ 
sgmgpii. mn^mwmBucxmmtnrm^micm 

■:5v>r, #^";l'-:/§«D'r-^f {i:)iLrcM7Ty3~ F 
>^>y^7^3i»^-r5Sijfflig|5i:^WLT*3!3, mitBM7v> 
3 - F 7 -y ^ A-^Z y F 3 - F 7" <y ^(Oi^^lc ti. 

CO 0 2 5] mtm^mwiami. ^M7vy3-F7 

•y ^'^ti:HutB?5^S*^^46ia^$nrc:x-7';l/T-^«r 

CO 0 2 6] $/c. *5gB^©??F^^t^Sti:s GilcDy;l/ 
(GtiUX±cD^^) tc5a^fJ$n/tf=-^O^n^' 

n^ts^^-r-sGficDiBiigPi:. Buia^ie^gpic^n^n 

X#^;g:^n^=^nWrS Hf@<0>'N7 vy3~ FT'-y ^ 
(Hli 1 1^±©^^) <D4<A^?> 1 0©/n7"7>3- F7 

-y ^^jiJNf ^/n7 vy3- F7-y ^MJRgPi:. 

7vy3- F7>y rmsmz.x^f}\^--:t%\,z^i^^^ 

)iJR$n/cM7v>3-F7-y^^fflv>T. ^i^Vl/-7' 
cDr- ^ ^^n^n/N7 -7 y?^^^bt i. G ffl(DM7 T 

fiiB/N7V>3-F7'«y^SlRgPA^)M^L 
fc^M7v>'3-F7-y^co^yxy^7>#^^^n^ 

nnmtt^^yT'y ^ xm^^mt^t. ^m^tc^ 

mmmx$>-oX. tulBM7vy3-F7<y^jiJRg|? 

#/N7vy3-F7-y^ti:j:or^y;l/-7"(Dr- 
^?^M7 V ^It L /c^^{c?# 5. ?5^g*WN7 
vy3.- F7'«y i'#{c^n^n^^$n/'c?^^M^tli§l5 



[0 0 2 7] mtm^Rnmmt. i -Do^^fi-foT 
[0 0 2 8] mnm^mnmmt. i -cxD^'^-ycDx 
^<o^y7='-y^x##^^n^n%itLTio(D/N7v 

[0 0 2 9] BuiB$»ti. (g + 1 ) #S©y;l/-7' 
(gti^iii. l^g^G-i) ^i:^■r^/^7vy3-F 
7 v y^^\m(o^^m'^m•^x1b^ / n7 w n- f t" 

•y^Hmi ntC'OV^TtD>'N7Ty??F^^Lti£0?g:^5Bm 

i nt. g#@co^v^-7^c*3l/^T3i^;^$nrv^;5/^7 

V > D - F 7 -V ^ H g oi/ > T N 7 W?gf cD??F 
^SBgi:^^46. Bmin< (Bg-A) (D^^tcti 
(Alim^O^|g() Hm i n^WRL. Bm i (B 
g-A) <0^^\z\,tHgn:WSit^o 

[0 0 3 0] MfBSWti^ m \^^(D^)v-f\cnt 

^ n ?) t ^ vv n7 V y 3 - F 7 -y ^ cD^ 

[003 1] mwmmt. ( g - 1 ) 

(g^i^S(^ 2^g^G) {i:^-r§/N7vy3-F7«y 
^^JitR-r^l^tc. Bi)IE?^-^:i^tBg|57b^ttJ;/:L/c:M7v 
y^vF^^^:^icD??F^g*'^a/J^-eS^^^7 vyn- F7<y ^ 
Hm i n{COV^TtOM7Ty^vf^'(l:tScD?g^^SBm i n 
g#gO^VU-7'{c*3V^T3iJR$nTV>'5/N7vy 
3- F7'y ^ H g {coi^T<D>'N7 v>?^#itttO??F^S 
Bg^^*46, Bm i n< (B g-A) O^-^fCti (A 
fiR/T^O^IS() Hmin^iiJi^L^ Bmln^ (Bg- 
A) cDti-a-fCtiHg^jMJRf ?)o 

[0 0 3 2] BiifBiiiWtt^ lgGS@©^";l/-7"(C^f 
§M7vy3-F7>y^i:Lr. Bu!2??P^g»ftog|5*^P. 
W:'3^ns??P#:l7!)^ilt5SvvN7 F7>y ^©-r 

y7'-y^X#^=&StR-rSo 

[0 0 3 3] mU-(yT-J'7 7.^^^^\\Lmi. r-^ 
© 1 OCT) ^"Vb- ytc w t tjIJ;^ $ nr V ^ y X -y ^ 7. 
#^ |5| i; ^ y T >y ^ A\ ^ CD ^Vl/- f\L mmr 



wr»B u u 1 — / ^ u / 

[0 0 3 4] B^ilHHf@©/^7vy3-F7'>y^^i^ MP 

EG 2-A ACJI^^-e^^^nTV^?.. X^^F^l/x- 
^%/N7vy??F^ib-r'5/c:4i>(D 1 1 f@0/N7 WD- F 

7-y ^-e^^o 

[0 0 3 5] BftlBtg^^S^ttigPfi^ MPEG2-AAC 
MISr'^i[^nfcM7vy3- FT'-y ^ 1 ~4}cJ;oT 

^ n^nr- ^ ^{b L /c«^<D?5 -r S J: 

d{i:^oT*3Ds §/N7x'y=i-F7-y^ l ^^X}2\c 

^'ox^-'^-^m\tLrc^^m^m\ wii^Yy 

r>y ^Xfiilc^ftiLT^n^niS^^nfc^ l 

t. §/N7vy3-F7«y^'3*3cfct;4ti:W-r^l5^g 

*\ yr'y^;^ffi{cmLr^n^nia^$n 

/cll2<^)'r-7";l/i:^^LTV>§o 
[0 0 3 6] tulB^2f— 7;l/lc^^$n/c#7vy3 

- F7'y ^ 3 *3<fct; 4 ^n^"ntcmLrc?5-^mtc«. 
•9--r yff ^R© /c i6 tc^Ng i: -r § e >y F m^^n^n^^ 

[0 0 3 7]|l^abs (x) xcD^feWfg^^fM 
WihL^ M^n o n z (w, x, y, z) ^> w. x, 

y. z(o^xmis^ox^\^^^<o<Dmm:7TstmwLth. 

MliJF 1 (w, X, y. z) F 1 (w, X. y, 
z) =27* (w+ 1) +9* (x + 1) +3* (y + 

1) + (z + 1 ) i:L aiL. w. X. y. z<Dmnm 

^mUXT) . ^^F2 (w. X. y. z) F2 
(w. X. y. z) =27*abs (w) +9*abs 
(x) +3*abs (y) + a b s (z) i: L (fit. 

w. x. y. z(Dmmmmt2];kT) . mm\ (i 

nd e x) ~^^T4 (index) ^/\y^y:2~Y 

7>y 1 ~ 4 J; o Tx- ^^tti'ennmtLtcm'^ 

On^m^^^tm^tL. a. b. c. d^^~;l/-7{b 
■^ntcT-^^^stm^tL. BuIBa. b. c. d*^e. 
^fig^nS'fyr^y^Xfii^ i I43j;tf i 2i:L/ci: 

mifB^^N7v^3-F7-y^ 1 *3ckt>*2cD^n^"n 

Xjii HC^LT. M^T 1 (F 1 (a. b. c. 

d) ) (omt. mmz (f i (a. b. c. d) ) © 
mtti^^n^nm^ttix^o. Hufs^/N7vy3-F 

7'>y ^ 3 tScfct/ 4 ©^n^n(D?gF^g*^^S^n/c:ll 2 
cDx-7;l/tc«. -r>r>y^Xffii 2lc^LT. H^T 
3 (F2 (a, b, c. d))+nonz (a. b. 
c. d) (DMt. Mi5(T4 (F2 (a, b. c, d) ) 
+ nonz (a. b. c. d) (DMilti^tn^rim.^-^ 

[0 0 3 8] iB^ r- J :^^^mmmiLrct^. 3w 

±(DTECD^XICML. i 1 = (X * 3) * (a + 1) + 
(X"2) * (b+1) +X* (c + 1) + (d+1) 
X$>^. 3i:l±(DiECDmicPiL. i2= (Y*3) * 
abs (a) + (Y"2) *abs (b) + Y*abs 
(c) +a b s (d) X$>^o 



thtctd t^\£y M5^L/-dBT^D. Buie-ryr" 

tr>y hJ-X±}CJ:DS]l$nfca b s (a) tabs 
(b) i:abs (c) ilabs (d) t^\£y hl^-^L 

[0 0 4 0] mtm^mniiimi. mpeg2-aac 

- ^ ^??F#il: L /iii^ot^^g^ tb;'3 -r ^ cfc d ^ o r 
[0 0 4 1] Buie^2x-:7;l/{c^^$n/c:#7vy3 

- F7"-y ^ 3 fcckt; 4 ^n^ntc w■r^lg^^g^c^±, ^ 

[0 0 4 2]|a^abs (x) x OSfeji^fii^^rM 
^i;L. MS(nonz (w, x. y. z) w, x, 
y. zOtfT'ffij!)^0T'*V>t©(Df@?g{«:^-rMl@(i:L, 
M?SF 1 (w, X, y, z) F 1 (w, X, y, 
z) = 27* (w+1) +9* (x+1) +3* (y + 

1) + (z + 1) asL. w. x. y. z(r>mm% 

^^{±UXT) , MlfcF2 (w. x. y. z) F2 
(w, X. y. z)=27*abs (w) +9*abs 
(x) +3*abs (y) +abs (z) i: L ({it. 

w. X. y. ■L<}^mmm.m.t2\x^) . mis^ti (i 

n d e x) -im^T 4 (index) ^M7vyn- F 
7" -y ^ 1 ~ 4 {c J: o T r- ^ ^ tti^mmt L /ctf^ 
0?^^§^^-rM^i:L. a. b. c. d>&^>-:/fb 
^n/c:x-^^/Tx-r^lili:L. BufSa. b. c. d*^P> 

vyn- K:/-v ^ 1 ~ 4 o^n^n<D?g=^:g7b'5^^$n 

(F 1 (a, b, c. d) ) (Dmt. M^T 2 (F 1 
(a. b. c. d) ) omt. mm3 (F2 (a. 
b, c, d) ) +nonz (a, b, c. d) <OMt.^ 
mWl.T4 (F2(a. b. c. d))+nonz(a, 

b. c. d) (omtti^^ti^nm^i^nri^^. 

[0 0 4 4] HafB?5^S^ttlg|5tt. MPEG2-AAC 



7vy3-K7-y^7 9j5cfct>*l o{cj;or^n^n?^^ 

[0 0 4 5] Buiem2-r>-:/;Wc^^$n/'c§M7w 

i^i6ijp@?nTfc'D. Buf3^3r-7;b{ci§^$nri:^ 
/ N7 V y 3- K >^ -y ^ 9 *3<k r>" 1 0 ^n^"n^C)^ft^ l 

[0 0 4 6]^|$abs (x) ^Sr, x<Dm^U^^stm 
^tL^ Mt!(nonz (x, y) x, yCDfpXiUif^ 

oxrj:\.^i,(D<Dmw^^^tm^tL. mm 3 (x. 

y) ^F3 (x. y) =9* (x + 4) + (y + 4) t 

L .({BL. X. y<DmMimmi<i4&.-r) . mm 4 

(x, y) 4 (x. y)=8*abs (x)+ab 
s (y) i:L (mt. X. y©i^Wffl^^ti7J^T) . 
MS(F5 (x. y)^F5 (x. y)=13*abs 

(x) + a b s (y) i:L (flL. x, y(D^mmm 
(± 1 2J-XT) . Mi(T 5 (index) -m^T 1 0 

( i n d e x) ^> ^n^tl. MP E G 2-A AC^tS 
(D/N7vy3~F7>y^5~l OtcJioTr-^^^n 
^n??F^{l:L/'c^^O?5^g^^fB8ISi:L. a. b^ 

ISa. b*^?)^^$n?)-('yx-y^7.M^ i 3. i4. 
i StLTzt^. Buie^ 1 7^- y;Hcti. -r^x-y^X 
fii SlzMLX. mm 5 (F3 (a. b) ) (DBt. 

mm 6 (F3 (a. b) ) cDmtfftri'enm^tEti 

ICWLT. KlitT7 (F4Ca. b))+nonz 

(a. b) (Omt. mms (F4 (a. b) ) +no 
nz (a, b) omtt^^nt'tim^ttlXisi). m$i 
|g3cD-r-7";l/fcli. y-r >y ^Xfi i dic^LXs m 
m9 (F 5 (a. b) ) +n o n z (a. h) (DB 
mm 10(F5(a. b))+nonz(a. 

b) offiiiTb^^n^n^^^nTv^So 

[0 0 4 7] 9iU.±<DiE(D^X{C^L. i3=X* (a 
+ 4) + (b + 4) X$)0. 8VA±(DiE<DWLYlcnL. 
i4 = Y*abs (a)+abs (h) X^iO. 13 W 
±(DiE(0mic1cjL. i5 = Z*abs(a)+abs 
(b) T'feSo 

[0 0 4 8] HufB^>"r'y^'X{i i 3ii. 4\;i±(0iE(D 
t b t^\£'y h,|§-a-LfdfiT'feO> BuSB-Tyx-y ^7.(8 

i 4ti. 4J.;^±©iE(DmYfc^^L. ^n^nYe-yhi.;^ 



(ID 



[0 0 4 9] mBn^mniami. MPEGZ-AAC 

[0 0 5 0] BuiBr-7;l/tcT^^^rnfc^M7Wn 
-K7'7^7~l O^n^^'ntCckoTl^^fbLfc^^© 

[0 0 5 1] Biiifca b s (x) x<D^^&nm^^stm 

mtL. Mtitnonz (x. y) x. yOffT'ffi*^ 
0T-^V^^>CD^D^@|!(^^^■r[ilS(i:L. ^^F3 (x. 
y) *F3 (x, y) =9* (x + 4) + (y + 4) t 
L (fiL. x, y(Dl&Mfi^m4t<T) . mm 4 

(x. y)^F4 (x, y)=8*abs (x)+ab 
s (y) tL (fflU X. yCOHfeWfilgJSlStiTWT) . 
mWLF 5 (x. y)^F5 (x. y)=13*abs 

(x) +abs (y) tL (fib. x. yCDlfe^fB^^ 
1 . mm 5 (index) -KlijT 1 0 

(index) ttl^'tl. MP E G 2-A ACJItS 

^mmtLTc^^m^m^^strnmiiu a. b^ 

IB a. b*>5,^fi)c$n?)-ryr<y^7>fi;&ki;L/c:i: 

^T5 (F3 (a. b) ) <Omt. mm & (F3 
(a. b) ) (D{Ut. mmi (F4 (a. b) ) +n 

onz (a. b) omt. mm S (F4 (a. b) ) 

+ nonz (a. b) <Dmt. mm Q (F5 (a. 

b) ) +n o n z (a. b) Ofit. M^T 1 0 (F 5 
(a. b) ) +n o n z (a. b) cofit^^^n^n^ 

[00 5 2] BiiiB-r y^-j^MU v. 5 j;^±<djE<disj 

Ztc^tU ^n^nz tr«y hW±{c: J; 0^31$nfc ail 

[0 0 5 3] mim^^nd^mt. A;^$nfcx-^© 

V ^-rn A^©/ N 7 V y 3 - K 7 -y ^ <k o r X- ^ 
^^tcti. i^^-r'5M7vy3-K7y^*'«^ft5aT-^^ 

[0 0 5 4] tuie^lSjT 1 (F 1 (a. b. c. d)) 

(omt. mm 2 (fi (a. b, c. d)) (omt 

lis BuiB-ryr'y^7.fii HCWLTMS BiJil L SM 



(miiiiE<omw) © roj mx-^^nx^*). mmm 

m 3 (F2 (a.b, c, d))+nonz (a. 
b. c, d) ff)mt. mm 4 (F2 (a. b. c. 
d))+nonz (a. b. c. d) (DM t li. hubB^ 
y r y ^ Xffi i ZicMLXMSBrntlSUmt ic^^f 

x^mtnxiso. ±mmm3(omtmm 

4(Dmil(0Wcli, 'prj:<, ti> ml \£'yh (ml>0) 

(D roj (Dmtimx-^nx\,^^o 

[0 0 5 5] HulBM^T 1 (Fl (a. b. c, d) ) 

omt. mm 2 a? 1 (a. b. c. d) ) (omt. 

mm3 (F2 (a. b. c. d) ) +nonz (a. 
b. c. d) (Dmt. mm 4 (F2 (a. b. c, 
d) ) +n o n z (a, b, c, d) OUtii^ tijfH'l' 

xmmic^ti^n^msnxifsK) . t^-o. iM^mm 
K T 2 T 3 . T 4 ^n^n(Dm(om\z[i^ it^ 

m 1 e>y h (ml ^tlECDWk) (D TOJ Ofi^^^n^'n 
[0 0 5 6] iHeGfHO^^/P-^t^tnSr-if © 

mk<owcm^4xm'^fc{mn itt^t. ±Mm\ 

(D\mt. n 1 {Cjttf §Ej!)^2(DW^ (logZ (n 1) ) ^ 

mnLx. =t<Dmmm'm^\:xT^m±.wxmk\\: 
Lrmxh^o 

[0 0 5 7] mtmms (F3 (a. b) ) (Omt. 

mm^ CF3 (a. b) ) <omt\t. mm-cyTy^ 

7.ii i 3 {C^f L T M S B iJ L S MffliJ t iC^l^X^^-^ 

nxifso. A^o. ±B^mm 5(Dmtmm 6(omt 
roj tmx^tixisK). mmmi (f4 (a. 

b) ) +nonz (a. b) (DiUt. mm 8 (F 4 
(a. b) ) +n o n z (a. b) (DBtit. mM-^y 
T-'-y^xm i 4iC^LXMSBmtLSUmiHcj^ifX 

^m-^nxioo. mm 7 (omtmm 8(Dmt 

(Dfm^^i. '>^< i:tm2 ti'-y h (m 2 tilEO^^) (D 

roj (Dimmxtnx^^. mtmms (f5 

(a. b) ) +n o n z (a. b) (OUt. mm 1 0 
(F 5 (a. b) ) +n 0 n z (a. b) (Omtii. m 
IBf' y r «y ^ i 5 {C)ht LT M S B fflij t L S MdiJ i: (c 

^^itmffl^nT*3D> ±mmm9(Dmt. m 

m I OOmtomc^is 'P^j:<ti>m2^-^h (m2 

itiEcomm) CO roj cDfi*^}fA^nTi^§o 

[0 0 5 8] HulBM^T 5 (F 3 (a. b) ) OBt. 

mmT6 (F3 (a. b) ) (omt. mm 7 (f4 

(a. b) ) +nonz (a. b) (Omt. mm 8 
(F4 (a. b) ) +nonz (a, b) (DiMt. m^ 
T9 (F5 (a. b) ) +nonz (a. b) OBt. 
mm 10(F5(a, b))+nonz(a. b)© 
mtit. BiilB-ryr-y^7.liktcWtTMS Bl|iJA^P>L 

s MmKt^ifxmmic^ti^ti^mtnx^ o , 



^) o roj cDfiA^^n^'njf A^?nrv^s. 
Co 0 5 9] BuieGi@(D§^^>-:/fc-&$ni)x-^cr) 

<@^©^;*;fa^ 2 T?SiJ o fcifi^ n 2 i: t § il > BulBm 2 

(omts n2(D{m^nt^m)'^2o:>nwL (iog2 cn 

[0 0 6 0] 

mmm^mmt^. \:xv<om.mmm^^^\^^x\<t. s 

^e^tcti, MPEG2-AAC JilSTO^^^^ibx- ^ 

^^m'^^^\mm.\^-o\^^xmmt^o **ompe 

G 2-A AC*i*S{c*3V^T{i, j^ffl^n^M^v^/n- 

(iM P E G 2 - A A Cjg+StC cfc 0^«$nTV>'S/N7V 

[0 0 6 1] (iijscDmi 1 ) El Hi. ^^mnmmt 
ggi o(D*ifi)c=&s^x-ro i^^^bssi oti. Gm<o^^ 

U 1 0 0~ 1 0 3 i;. Hf@(D/N7vy3-K7-y^ 1 0 
4~1 0 7i:. /N7v:/a-K7">y^jiJR^Sl 0 8 

Gt|cD/N7V>??F#^bgS 1 0 9~ 1 1 2 a, 
x<y^XS^??F^fl:^ei 1 3i:^fii^TV^5 (G. H 

[0 0 6 2] m^^^x-^^ h;bx-^{±^n^^ni^ 
(s f b) tmiri^Gm<D'^)\y-r\c^n^w;i~ 

•fit^tix. (s f b) tl\ GfflO^^^r'J 

1 0 0-1 0 3 ic^n^n^s^^nSo ^;^^ru i oo 
~i 0 3{£^-n^n*s^^n/c:x-?^ h;i/x-^«. § 
^^•u 1 0 0-1 0 3icMiibLx^ifibtirc^/^y^y 
nmt^m 10 9-1 12 ic^n^tixti-$ti:s> tti, 

{c, /N7vy3-K7'y^ji^^Sl 0 8fcA;'D^n 

So 

[0 0 6 3] /N7V>3-H7''y^^JRSgl 0 8t±. 
^7.^^^ h;l/r-^(i:iiLfcM7vy3-F7-yi7^. 
HjeiO/N7v:/n-K7>y^ 10 4-1 0 TA^^MJ/^f 
M7vyn-K7-y^ilJRg@l OStt. 31Ji^L/c: 
M7v:yn-F7>y ^£D[^§^M7W?gf^{l:^S I o 
9-11 ZlCtiitsL. ^JRL/c/N7Ty3-H7'y^O 
#^*^yx-y^7>##?^^{b^Hl 1 3{cai:^t--5o 

^^y-^y^mmmi 0 9~i 1 2{±. m7'7>'3~k 

7 -y ^ jiJRSS 1 0 8 J: 0 n/c/ n7 V y n - F 

7-y^^ffl>/>r. ^tu 1 0 0- 1 0 sfcts^^nfcTv 

^^^^itSMl 1 3li, MJi^$n/::/N7vy3-F7"<y 



(s f bo) i^i^fc. m2<D^^'; i o i 

itLrcm2(D'if')l-y (s f b 1) ^^mL. 

;l/r-^f%^;l/-y{bL/'c^30^;l/-:/ (s f b 2) 

^^mt^o i^jLT. mmic^ mco^^v i osti. a 

?{t: n/cm^li((OX F ^ ^ 7fl: L 

^GtD^;!/--/ (s f bG) ^mmt^c !ltlib<D^'fl 

-■fitit. M?EG2-Akcm^(Dnnityj^icx'i7 
t>tix\.^^mf:xhD. '^M(DiiWiic'Di^x±^Lrc^ 
^ic. m4ic^st^^o'mcv^-DX'iit>!n^o 

[0 0 6 5] Hffl30M7v>3-F7'y^ 10 4-10 

lit. UPEG2-AkCm^(Onmt1i^iC^-oXX 
F;I/x-^^/N7vy?gF^ib-r'§)/i46{c^^$nT 

V^So ±'£Lrc^olC. J.XT<DUiB^tC*3V>T(±/N7vy 

3-F7-y^cD^H^. H=4tLXmmt^o trjit> 
^ 1 <D/N7 vyrj- F7>y ^104 MPEG2 

- A A C^tSfcfeV>T/N7 vyn- F7">y ^ 3 i: LT^ 

mtnrz%,(Dxh^o i^fc m2(D^^7^yn-\iyy 

^105«. MPEG2-AACJitStc:*3l^T/N7vy 
a-h'^y ^ 4 tLX^m-^nrci><DXh^o */c, ^ 
3©/N7V>3-F7-y^ 1 0 6fi. MPEG2-AA 
cm{i:43t/^TM7vyn~ F7<y 5 i: LT^g^rn 
fctcDT'feSo S/tx m4©/N7V>3-F7''y^7 1 0 
7fi. MPEG2-AACM*S{C:j3V^r/N7Vy3-F 

7<y ^ 6 ii Lx^m-^nrci,(Dxh^. 

[0 0 6 6] /^7•7y3-F7•y^^^RSg 1 0 8t±. 
G^(D^^:U 1 0 0-1 0 3{C^tX^'ntS3i«$n/cG<@ 
<0^;V-:fmic, 4otD>'N7v:/n-F7'y^ 10 4- 

1 0 7©**^?). />7-7y?fF^ib{cgt,3iU/'cl 
7W3-F7«y^*^-n^nSJR-r<5J;^fc^oTVN 
So /N7v>3-F7'y^)iJRggl 0 8ti:. miO^ 

^mm^mi \ 4t. ^2m^mn\ii^mi 1 5 

mmmmi 1 6i;^{ix.Ti/^So 
[0 0 6 7] mi(Dn^&nmmmi 1 4}*. G<io;p< 

1 0 0- 1 0 3<o\^^-ftii)^i^^^-^ntcx^^ hJi 

•r•-^fJ&^ H 1 0/N7T>/3-F7'y^' 1 0 4 (m7V 
>/n-F7'«y^3) ^fflV>T/N7vy??F^^I:Lfc:l^©?^ 
#^M^<D?fFW-rat-SH->y FgSti:. ^2(D^N7-7>=i 
-F7>y^l05 (/N7vya-F7-y^4) ^fflV^T 
/ n7 W??F^{b L rcl^Ol^^itmcDl^^Stc M S e -y 
F|gli:*|S|Nf(clt|±lf So ^2©l5^ftgtHgBi 1 5 
li. G^@©;)<^:U 1 0 0-1 0 3cov^-rn*Hcig«fi$n 
/cX^^ F;l/x-^>g:. m3(DM7vy3-F7>y^ 1 
0 6 (/N7vy3-F7'y^ 5) ^fflv^r/N7vy??F^ 

^LL/cl^<73^?F^^l:m(D^^^m^cM■rse''y hmt. m4 

<D/N7Wn-F7'<y^ 1 0 7 (m7-7>'3- F7">y ^ 

6) ^fflv>T/N7T>'?gf^^t:Lrci^©?^^fi:fg(0?fF^s 



Too/? A ^ **v 1 /r\ ^/ 1*. 1 1 1 r\ r\ 



WPB zuu I — I ( u I 



ti. cm(D)^^V 1 0 0-1 0 3cDV>-rnMi:*S*fl;jn 

1 4*3ci;t;i 1 sic^n^enxtib. trc. ?^^Mst±i 

So 

[0 0 6 8] gI2{±, m 1 O?0^g^ttS^S 1 1 41CP^ 

*^e)afe/?!c^nfc^yx-y^7.ffi (index) ^7 
TxiiLT. ^^X^^h;L'r-:Jf^^l(D/N7v:/3- 
K 7 -y ^ {c J; 0 L fcl^O^^Mfi: Mf S ^yh^ 
(length of HC B 3) . &t>'^20M7"7 
n - K 7 -y ^ {c cfc 0 ^mt L fc^Ol^^Stc Bfl-T S 
•yh^dength of HCB4) ti^itl^tl^ 

[0 0 6 9] msiis m2(on^mnii!,i&mi i stci^i 
i(^n/cT-7;i/^^'j<DF«9S^^N-ro msic^st^^ 

-^*^e>5fefiSc$n/c-ryr<y^Xfi (i ndex) ^7 

n - K 7 ^ cfc 0 ?5 b L /c ^©tg^glc i. Id' -y 
hii( (length of H C B 5) > S:t>l|4 

Slf>y (1 e n g t h of HCB6)A^^n^ 

ntsifl^nrv^So 

[0 0 7 0] ^10M7vy?5^^bggl 0 9(±. Hi 

LT. /N7vy3-F7'y^jiJRgHl 0 8 fc cfcoTii 
W$n/*cM7V>'3- K7">y ^^fflV^TM7 v>/?gF^{l: 
-rSo ll2<^)M7vy?^^fl:g§i 1 oii, m2cDi7;l/ 

^2oy;l/-7'fcWLTS 

mtirc/^y^y:n- K7-y ^^ffli/^rM7vy??F^fb 
■rSo H3 0/N7x'y??F^jkgSl 1 Hi, m3(D^'jl 

}R$n/c:/N7vy3- K7'y ^>&ffli/^TM7vy??F^il: 
■rSo J-XTIrHHIc, |gGOM7vy?0^fl:gSi i 2 

-7'tcWbT3iiR^n/c^N7V>n- K7-y ^^ffll/^T 

/N7v>'|?F-^{b-rSc. 

[0 0 7 1] '<yT'y'>7.m^nmtmwi i sti, 

7vyn-K7<y^^JR^Sl 0 8 tCcfcoTjlJ;^^ n/c 
§^;l/-::^{c^-rs^N7vy3-K7">y^<D#^ (-C> 

[0 0 7 2] x-s^ h;l/x-^05i-fiJRa*^^-'J 

[0.0 7 3] ig4t±, a^lb^n/cx^^ h;i/x-^;& 

fb^nfc 1 0 2 A:^(OnmWL7s^^ h)W—S'^t. EI 4 



b) i:iq^{fns^;b-yji:^|iJ$nTV^So ®4fc43V^ 

T. feffilj© Ts f bj (Dtiti. ^)\^-f\\L-^nrz7.'T- 
;l/7 7^^y^y KtDS^^^xL. :&1IIJ0 To f f s e 
t J ^^Vl—y Ts f bj tcS-rsx^^ h;l/ 

r-^A^f5I*iA^5,{(&$S*> (^7-t:-yh) ^^xLTV^ 

So 

[0 0 7 4] ia4©Wi-9->:^Uy^^iS^ISAM 8 kH 

z cDii'&7?S D > 1 0 2 4 ^cDl^fb ^n/c 
^ h;l'r-^(i4 9f@(D7.y-;l/77^^>'^y F Ts f 
bJ {c5>fiJ^nTV^Sc CilTti. Ts f bJ O^Vl/- 
7co|S{Gti. G = 4 9^:iS:D^ 4 gfiO^'^lz-T" Ts f 
bJ fcS-rST.^^ h;Ur-^*\ 4 9f@©^^:U 1 0 

o~i 0 3{c-?-n^ntsiN^^nSo t^rt)-^. 

0#g©y;P--/ Ts f boj ti. x^^>h;Pr-^(D 

0*gA>?) 3*@S-ecD4* 

l#gcoy;l'-7 Ts f b 1 J tt. 7s<^ h;l/-r-^cD 

4:*:@;!)^?)7*@^T'<D4* 

2#@<D^;l/-7' Ts f b 2j {i, 7.^^ Y)W-'^<0 
8*i*^e> 1 2*g$'e04* 
i:V>9 cfc^tc^^fj^nr^ 4 9f@(D^(^rU 1 0 0~1 0 
3{c^n?'n^&«rtSn'5 nSO/lEC ISSIS-? S.S latle 

[0 0 7 5] 0 5 ti. m'f\tm}^')\^~f\t^nrc7.^ 

jp h;l/r-^;<,^^;eU {i:tS;N^^n/c:R^©-0iJ:g:^-ro 

0 5{C43V>T^ Ts f bJ <J^W,ts <f)V-y{tt 
ntcX^-)\/7T^^/VyV (s f b) (D##^^L. 
fp^(D Ts p e c t r umj (DUlt. h^br-^? 
(Om^^TT^L. ^iRiJO Tv a 1 u ej (Diati, ^X^^ 

«ij;0. HiSfc, HiO^^rU 1 OOfctSJIfl^n/iHl 
<r>^)]/--f (s f b 0) ©r-^f. lg2<D>(tU 1 0 1 
(c*SiN^$nfcH2 0^;l/-7' (s f b 1) Ox-^Jf. Ig 
3(D^tU 1 0 2{Cl§|fl$n/cH3cO^;l/-:/ (s f b 

2) ©x-^*\~^n^n/TN^nTi/^^o 
[0 0 7 6] iii5tc^N$ns<fc5tc. a?jtj^0^vi/- 
7"{t^n/cx^<> h;i/x-^{±. Gfflcoyyi'-T'fb^fn 

/c^7.'5r-;l/7 7^ FM>H (s f b) Stc, Gffl©# 

>^v'^y'^^^mm.\ 0 9~i 1 2iccfct), ^n^n^ 
7vy?^^fb$nSo f\-y'^yvm\'c\t. 4oo/n7v 

y3-F7>y^ 1 0 4— 1 0 7<D'l3*^5)7.'ir-;L'77i^ 
V)%yY (sfb) 1 ■:>cDM7vy3-F7-y^^ 
jiJRL, ^(D/N7v>n-F7-y^{cS-ifv^r^SS$n 

So 

[0 0 7 7] gI6~lll9t±, 4OC0/>7v:/n-F7">y 

^ 1 0 4- 1 0 7 cDl^g^^fo tfj:t>-^. El 6 H 

1 (D/N7vy3-F7>y^ 1 0 4©|^S-e^t3^ 

(Cti, MPEG2-AACMtScDM7vy3-F7'y^7 

3^^^■ro 121 7 (i, H2<DM7vy3-F7'>y^ 1 0 5 
<D[HBX^O. MP E G 2-AAC*i*S<DM7vy3- 



-Yf-j'P 1 0 7(Dl>^l§■efeO^ MPEG2-AACM 

UiH^L/'c.fcotC, |2|6~|219(DM7Vy3-K77^3 
~6tc*3V>T, r i n d e xj ©Wi, ??F^jb©^^^i: 
*Sf-'-^<D-f'yx-yi7Xffi^^b. riengthj 

Tcodeword (hexadecima 

1) J ©Wis i^^it^nfcx-^ ^1 6ji 

-K:^>y^'3~6{c{i, fi ndexj coHlfcfB^^fn 
fcryry^X^O-S OtcWLT, riengthj 

&t>* Tc o d e wo r dj cDlitC^n^'niEic^nfur 

CO 0 7 8] i:i±(r)j;9(ciifi5t$n/c??F^fi:gS 
1 o©iif^ii:ov>riliW"rSo 

[0 0 7 9] S-r> %m^W \ 1 l|l<D;>(tU 1 

0 0*>P)4oc7)X^^h;bx-^^^ltlJ^o *iJ!IP^S 

1 1 6ti. ^tt5?o/c7.^^ h;Ur-^5?(Dl6WficD«;*: 

1 1 4 ^^2cD??^5gmssi 1 5ov^-rn{-tti:»7-r 

-K7">y^^^v><-^{cS-i?v^T^46P>nSo f^t) 
S> MPEG2-AAC^I^{^*3V^T«. \X^\zmM 

t;S/N7vy3-F:/-y^A^$fI$nT*3 0. ^(Dlfej^t 
fi©g;';ii{cm-^V^T. B 1 43 J: D'^ 2 (D?TF^gJlJR^ 
ffil 1 4 43j;tf 1 1 5(DV^-fn75)^A^jiJR$ni>o 
[0 0 8 0] 01 Otis MP E G 2-A ACMtSt^-^fk 

«y ^'/^•5^-^^^^■ro Ell Ofcfi. §>'n7t>'3-F 

y-y^osi4*^aff^5^{Ccfco^^nTv^;5o mi ofc*3 

V-'Ts at;fe{RiJ(D rCodebookNumbe r. 

i n d e X 0= (DO + L AV) 

indexl = (D2 + LAV) * 

[0 0 8 4] -ry-r'-y ^Xjfi T i n d e x OJ *3ckt>* 
Ti nd e X IJ ^"'^n^'niEtii^ni) i:. gw^n/i 

M7vy3-K:?"<y^5 (I|3C0M7V>3-F:/ 
■y^ 1 0 6) ^fflV^TM7vy??F^{l:L/clSO?5^Mlc 
M-r^e-y F^i:> M7vy3-F^-y^6 (^4cOm 
7Tyn-F7"<y^ 10 7) ^fflV^TM7vy?^^ft:L 

[0 0 8 5] ±aiL/'c^-5tc, 03fc*3V^T, feUJO 
ri ndexJ <^m,ts T-T)\^<r>TY\^7s'(t1h^^y 



ij (^)Wis /N7-7>3-F:^<y^cOS€Jg:^LTl/> 

i>c, ;fe*^P) 2#e(D Tu n s i g n e d_c b [i]j 
^i^/N7vy3-F7-y^A'57y9--i'y F=3- 
F7"-y ^-e$)-5A^+)-t'y Fn- FT'y ^■Z:-$>'5A^^^xL 
Tl^'-So T^ct)*). Tuns i g n e d_c b [ i ] J 

<Dffil*^ rij -nhtwi. ^iS/N7v>/3-Fy-y^t±7 

y9--r:/F3-F:/<y^T-feD. runsigned_ 
c b [i] J CDW roj T'fent^. ^^M7vyn- 
F >^ -y ^ « 7 y-f- Y y F F 7">y -e^ < -y-^r >^ F 3 

_F7-y^-e$)§C i:>&/TN-ro ;fc*^5)4#@© TLAV 
for codebookj <DWis ^iS/'N7-7y3— 
F7>y^*^ji<r^i:-rsX:^jf-'-^(D$e>htffi©®;^fil (La 
rgest Absolute Value) 'Sr^'f o 
[0 0 8 1] mstc^tckatc, F;l/r-^<Dm 
0#gcD^''Vl/-y Ts f bOj Oti-&. X^^/ F;br- 
^Ci|6WffiOg:A;fii(i 4 X^h^tzisb. m l 0{c;^-r J; 9 
tc, TLAV for c o d e b o 0 kj ©ffi^MTfe 
»3s MP EG 2-AACMtS©M7vy3- Fy>y^^ 
5. nt>%. m3 0/N7vyn-F:/>y^ 1 0 6i;. 
MP E G 2-AAC^ItSO/^7vy3-F7'•y^'6. "T 
r^t>^. ^4(DM7W3-F7'y^> 1 0 7 i:*^)iJR<0 

[0 0 8 2] t^oT. SW^Sl 1 6l±. mi<Dp(*U 

m3^^xfm4(0^sy7ya-}ty'y^ 1 0 6:fe«i;t;i 

0 7 co?gF^ftMf-M-r^x-^mifi?nrc^ 2 £d??f^ 
Mstti^si 1 stcA^'j-T'So m2(Dn^mwiiimmi 

XtiZntc^)]^--/ Ts f bOj <D4 0(DX^^'F 
;l/r-^(Dfi^^n^nDO. Dl. D2. D3i:L 

T. (4) i):*3«fctf (5) js:fcs-i(i/>T, m^Kw^ 

ffl r i n d e x OJ *3J:t>* T i n d e x 1 J ^^-tl^n 

[0 0 8 3] 
^= (2*LAV+1) + (Dl+LAV) 

... (4) 

(2 * L AV+ 1) + (D3 + L AV) 

- (5) 

B5J cDilti. /N7vy3-F^-y^5 (^30m7v 
y3-F:''>y^i 0 6) ^fflv^TM7•7y^5^^l:Lfc^ 

©ig^^ST-SDs ^ffliJO't'jIiO r 1 e n g t h o f H 

CB6J <n>m,t. M7vy3-F:r-y^6 (^40^7 

vy3-F7"-yi? 10 7) %fflV^T/N7v>?^^jLm© 

[0 0 8 6] ^2cD??F^g^tti^Hl 1 5{ctSlfl$n/c 
03 {c^-r-r- y;l'£D>'N7v>'3- F^-y 5 *3J;t/6 

^n^^n, ??F^{rrtr-tSf^M7-7>'?5#^fr§/c: 



rH rh /r\ T 1 - 



f T r« -n r 
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ffi8:|3<fcO* r 1 e n g t h. of H C B 6 J (Dffi8fC{i. 

[0 0 8 7] C(D^diC^ 0 3^c^^-rf— y;i/^^fflf 
l/u- vr-y ^ 5 J;tf/N7 K:''-y ^ 6 J: ^ 

[0 0 8 8] lastc^x-rx^^ h;l/x-iS?cD^O#@cO 

Ts f boj (D^i^. 

D0 = 4. Dl=-2. D2 = 0. D3 = 3T'feD^ $ 
fc. L AV=4T'fe§fci6. indexO = 74, in 
d e X 1 = 4 3i::&So ^LT^ EI3©r-7;WcJ;5 
i:^ -r>-r>y^;^ffi7 4{i:)i^LT(i, M7W3-Fr 
«y^5{Cj:0?^^jl:Lfc|^tD?^^g (1 e n g t h 0 
f HC B 5) AM 2 e-y /N7vyr3-K7>y^6 
lCj;0??F^<bLfci^.<D??F^g (1 e ng t ho f HC 
B6) A^9lf>y h{C^oT:feO. I'^x-y ^7.04 3 

<0??P#M (1 e n g t h of HCB5)*^8e>y 
h , / n7 V :/ 3 - K y ^ 6 tc J; 0 ??p-^{l: L /cl^cDig^^ 
M (length of HC B 6) *^7 tr-y hlc^o 

[0 0 8 9] ^2<Dn^mWiiimmi l Sti. i:£D<fe9 
fC, ZOO^Vr-y^XfiiilLT, rindexOjtS 

r i n d e X 1 J ^^n^nstH ur, stu^n/c 

^-l'yx-y^x^ii{cS^^^r. /N7vy=i- K:/>y^ 5 

*3 J: a' 6 J: 0 r - ^5? ^ ^ n^'ti^ N7vy??F^^bL/cl^ 

^o-&it*W$n^o c:o^^> /N7v>3-K7'<y 

^> 5 {c J: 0 X- ^ ^M7 -7 L /c^^cO?5#g(D 

^itti. 2 oe-y F (1 2 + 8e-y h) . /N7vyn- 
F 7 -y ^ 6 fc <fc D X- ^ n7 V y^^\t L rm^<D^ 
n§,<Dm\\t \ 6lf-yh (9 + 7li'<yF) tc*i>o 

-&i+$n/c?rF^g©lf'y FlijA^»gHl 1 6tctb 

[0 0 9 0] SiJffllSg 1 1 6{i. ^2(D??^g^ttlSM 

1 1 sti^ib^-htntc^f^y^y^-Yir-j ^ 5^^x} 
Q\zn)^^Lxmti■^n^^^^o:>^-^vmtl^h. m7v 

it^. /N7vyn-F^>y^ 6tCcfcoT/N7V>'?rf^^t 
L fc^^©??F^g*^5® < ^rob. /N7 V y 3- 
F:/-y-J'6*'«^J?$nSo 

[0 09 1] mmK. ^2(D^^ru 1 0 wz^mtntc 

ElScom 1 #g©X^^ F;l/r-^?0^>-y Ts f b 

ij icwtrt. igo#@cox^^ ^;^x-^o^v^- 
:/^sfbOJ i:|BHi{c. /N7W3-F7-y^5$fc 
ti6<0V>-rn*>*^)MJR$n§o CO^^, LAV=4-e 

vJs I- r\ pat C3 /T\ "TT At I »t /r\ *\ .. W 



Ts f bOj fcllllifi:, 1 6{Cj;oT. ^2 

th^gl 1 5:6^ ^OSgcD^'VP-y Ts f bOj irlWl 

/N7vyzi- F:^>y^ 5 ^fflV>fcti^cD/N7vy 
?5^{l:tS(D??F^gA^ 1 8 e-y F. M7v:y3- F^-y ^ 
6%fflV^/c:^^(DM7Wt?F^^M^(D?^#gA^ 1 3 e>y 

ftiiJSl^ai 1 /^7^>'=I-F^>y^6^fflV^/c;^ 

t)m^M:tim<rj:-oxmn'^^rcibs /^y^yn- f 

^-y^'6;^)iJR-r^o 

[0 0 9 2] ;>JfC, {fiiJSI^gl 1 6{i. ^3©;»(^:U 1 

0 2*>e>^ laSfC^r^ZSgcDX^^ F;Ur-^?0^^ 
;l/-7' Ts f b 2j £D7>^^ F;l/r-^'^§lt®So d 

^2#@cD^';l/-y Ts f b 2J ©X^^ F;l/ 
x-^ «s L A V = 1 T^) 0 ^ 121 1 0 KtTs-T r L a V 
for c o d e b o o kj <tO> TiX-tt-Yy F3-F 
:^>y^1?fei>^N7vy3- F-r-y^ 3:fe<ka*4 i:, 
y Fn- F:/-y ^>T'S5/>7-7y3- F:^"y 5 *3<fca' 
6*^jimtgfC^oT*3 0. ^W^gl 1 6 14. ^I>m 
^tzT.^^ M7vy3-F7>y^3*3cfc 

4i;. M7-7y=i-F:/-y^5*5c);tf6ti:M'r^-r-^ 
*Wr^^2<Dt?F^SWto^Sl 1 5<Dp77^i:m;^/-r 

[0 0 9 3] ^2©?5^mi[|tigll 1 5(4, M7V>' 
3-F^-y^ 5*3 J: t>VN7vy 3- Fy-y^ 6 O^n^" 
ntcS^\>T. ^N7vy?g:^{l:tfcl^Ol5^fWtO?^^ 
fi^. ti)a?i:lR)^tcLT. g|3CDr-y;l/*>P). ^n^ 

14. M7v:/3-F7'y^ 5^fflV>/c^-a-fcl4 9 lf«y 
/N7v;/3-Fy>y^6^fflv^fc^-&fi:{4 8e'y F 

[0 0 9 4] %\<D'^^WM■^^n\ 1 414. /N7-7y 
n- F :/ -y 3 43<k of M7 V y 3- F 7 >y ^ 4 ^n^'n 
^fflV^S C ill;:.}; oTt#^nSM7vyr?F^fW^(D?5^ 
SlcM-rSlf'y FiS^. ^^<D<k3{cLr5j^46*o $fJ^^ 
§1 1 6A^P)> ^3CD><^:U 1 0 2tC|Em$nTV^i)^ 
2#gcD7.^^ F;l'-r-^cDy;l/-y Ts f b 2J tc4o 
tt^4 00X-^^ F;l'r-^*^ |g 1 cr)?^^figttl^l 

1 1 4(cA;b^?n§i:. ^ l O^^^ggtU^S i i 4 
14, :^<D (6) i^{cS-:3v>T, lo<D-r>r-y^Xffi 

Ti nd e xOj ^iggf -So C®^^, l|2S@0^ 
^P-T" Ts f b 2J cD4 0tDX^^ F;l'-r-^5?Ofi^^ 
n^nOO. D 1. D2, DSilL. ^fc. (6) 

j^tcfcits Tabs 0 J n:mnm:h^%^^. r"j 

^^t^i^^?. k = L AV+ 1 ilf'So 
[0 09 5] 
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1 n d e X 0 = a b s (DO) * 

+ a b s (D2) *k + a b s (D3) 
CCDcfcdfcLT'Or-y^Xfii r i n d e x OJ A^^tU 

Xffi r i n d e X OJ {cS-:5V^T. F:/>y 
^3 (lll©M7v:/3~K^'y^ 1 0 4) 5rfflV^TM 

vy3-K7-y^4 (ll2(D>'N7-7y3-Fy'y^ 1 0 
7) ^fflV^T/^7vy^^^jl:L/c|^^D^^^M^cM■r§e 

[0 0 9 6] ig2tC*3V>T. fediJcD r i n d e xj Offia 

nrfeO, r 1 e n g t h of HCB3J© 

iifcti, /N7vy3-K7'y^ 3 (^lC»M7vy3- 

F:/>y^ 10 4) ^mi^r^^yrynmtLrcm(Dn^ 
mimt^\£y hWL-ff^stnr^K). mw n eng 

th of HC B 4J (DffiafiUi. /N7V>3-K:'"y 
^4 (^2©/^7V>'3-Hr•)/^^^ 1 0 5) ^fflV>T/N 

cfcOs 1 0©-l'>x>y^7.#^{cWLT, /N7vy=r- 
K^'y ^ 3*3 J:yVN7'7:/3- K7'y^ 4 tc J; ^Tr- 
^ ^/ N7 V y^^itm L /c^^cD??^g{i: i. e -y F 

[00 9 7] mZ<07—yMcli. MPEG2-AAC 
MtS®M7vy3- F^ y ^ 3 t3<fct?4 %^n^nfflv^ 
T/>7vy?^^itLrc^^(Dl9^m{cP"r§e«y F^ 

/N7vy3-F:r<y ^3*3^15 4 (i. tn^n. 

funs i g n e d_c b [ i ] J T 1 j {c;&o 

r*30. ^M7v:/n-K:^>y^3 43J:t>*4ti. •?-n^ 

n. 7>-9--r>F3-F:r>y^T'fe§o unrabK, m 

2 fc^-f-r— :/;l/<75 r 1 e n g t h of HCB3J 
St/riength of HC B 4J (OfgtC^i, MP 
EG 2-A AC^IS-e^^^?nTV^^M7vy3-F7 

•y^3*3cJ;t;4{c^n^'nwjfc:;L/c r 1 e n g t h o 

f HCB3J St>* ri e ng t h of HCB4J 

offiBfuli, A;'u$n§7.^^F;l'r-:5'cDffl*>p>. ■y-'i' 
^^1ifB^'2^g i: L^V^ 0 ornxncofit;:^ o Tl^i. r- 
^CD|5(;&*46T. 'tOy'-^m^. /N7-7y3-F:/-y 
^3*3cfcl>"4{c<fcoT/N7V y ??F^fl: L rzm'^(Dnnm 
WfS L /t e <y F ^tCi^46*P^ L /cffiA^ -y F ^ i: L T 

[0 0 9 8] Ts f b 2J (OM-^. F;l/-r 

-^Ofiti. D0=1. Dl=-1. D2=l. D3 = 
0. L A V = 2T$)S/ci6. indexO = 39i;^ 

-So i2i2(Dr-7;p-eti> m^ntc^y9y^7.m2Q 

M7vy3-F7-y^3fCc);oTr-^^t?F#jt 
Lfcii^OtfF^Mfcm Lfc If «y F ISfei: -y-Y^lflgtc^N 



(k " 3) +a b s (D 1) * (k ' 2) 

- (6) 

th of HC B 3J CDt|cDjii*^9. /N7Vy3-F 
7 -y ^ 4 J: o T X- ^ %??F^fk L fc^^m^m^ n 
fS L /c -y F li( i: -9-^ y'ri$StCi2SS:5: ti~ >y F ^ ©^1+ 
e-y FI!t*^<Si?fl^n/c ri e n g t h of HCB 
4 J <Dffla<^>fiA'«7{C^oTV>^o 
[0 0 9 9] ^ 1 0?^^MgttlgH 1 1 4«, dOctd 
{c. M7vy?g^{btiO?^^5i:tTs /N7vyn-F 
:/-y^3tcJ;oT?^^ftL/c:^^{c(±9 e-y F. vn7V 
y3-F7-y^4ti:J:oT??F^^l:L/-c^^ti:t±7 e«y F 

{UmVm^tLX. /N7vy3-K7<y^5lc<fcoT 

?gF^ftLrcii-&lc{±9 ti"<y F. /n7 vyn- F:^-y ^ 6 
cfc o T?vF^{t L rctf-artc ti 8 i£ -y F T-S ^ c i: 

^tgp^S^fflSS 1 1 4*3J;D*1 1 Sis^tbO^n^tiO 
ttl:b{ca-:Jv^T. v^-fn(DM7'7y3- F:/>y ^^fflv^ 
^*^>&3MIR-r-l.o otDtiB". M7vy3-F7<y^4^ 

{c, SiJilggl 1 6t±. /N7vyn-F7-y^4^^j;^ 

[0 10 0] m3 0><^r'J 1 0 2[*|(<:iB1i^n/c^2# 
i®.^;!/-:/ Ts f b 2J (DTs^^ 

ummmi 1 ^ 1 ot^^g^tuss 1 1 4i:m2 
(D??F^Mgda^s 1 1 5t^mmc^mLxtx<. m 

[0 10 1] VATmmi^. M7vyn-F7>y^)i};?g 
SlOStCfeV^Ts GfiO^TcDX^^ F;l/7--^cD^' 
Ts f bj Sfc. «3i^^N7vyrj- F7-y^A^ 

5M«?^rn/c/N7v>'3~F:7-y^^fflv>T> 

^{C)t^fSLT^tt5)nfc#/N7vy?^#{tgH 0 9~ 

1 1 zic^^x. /^y?yn^i\:mit>n^o i^i-^y 
'^^\m-nm.m.%<^m^<^'ik^hw^xh o . jijr^? 

nri:M7vy3-F7>y^tcfcnt?.-ryT>y^7.{i (± 
IBrindexOj, findexlj^) \zM\^-f^ 
^M>'N7vy3-F:^-y^7€» fc o d e wo r dj 

[0 10 2] ;^fc, ±|2(Dct9fi:x^^ F;Ux-^©^ 
Ts f bj SfcJi}R$nrc/N7v>3-F7-y 
±iEf'yr>y^XS^t^^il:^Sl 1 3tc 
teV>Tl^^ik-rSo CcDt^^fbti. MPEG2-AAC 



mm zuu I — ( ( u I 



x-^tD^'Vlz-y Ts f bj tCTjiJR$n/cM7vy3 

Ts f bj {cai^LTjiJR^nTV^^ti^fcii, IS) 
i;/>7 vyn- K7<y ^*^^Ji?$n/c:M!g!-rs^;l/-y 

Ts f bj o3a^5e>y vx'nmti^n^o 

[0 10 3] m5iC7f.tmici3\^^rit. h;!/^- 

^(D^lV--f Ts f b OJ t:k(D^)\^~y Ts f b 1 J 

eo-ryx^y^xs^^^N-r rej 4 tr-y htccfco 

T. (Oil 0) i:^]lL> /N7vy3-K7'y^6*^ 

)ii|^■r«^*M•^T$.;5iIi;^^^t- rij se-yh 

iCckoT, (0 00 0 1) tmmt^o m^. ^^-y 

Ts f b2j {c:^5V^T. >'N7x'y3- K^-y^' 4 A"!3iJR 
?nTV^-l)©T\ M7W=i-K7"<y^ 4(D-i'>'r-y^ 
XS-^^^f r4j 4 If -y htCjioT, (0 1 0 
0) t^Mt^o ^^(clgg<lf>y h^ijti. '.mfjy^-f 

Ts f bj tteV>TjiJR^nTV>^/N7vy3-K:r«y 

h;i/x-i5fo§^vi/-:/ Ts f bj mxtma-^n 

[0 10 4] J.:(±OJ:^{C2|s:^SS©Jg^{cJ;ni^, 
cD/N7V>'D-H:/>y^'^fflV^Tx-:5f^/N7-7>?^^ 

-ry F3-F7"-y^(Dti'g-?:-feoTt. 1 0(Dt--7;1/ 
tcj;0> M7-x'y?5^(D?f^Stc>lvftT. •'t-rylifgtD 

{c J: 0, >'N7v:/??^il:{i:ig.g^Maa^;'5:'l®fcBiM-r 

[0105] mm<Dmm 2 ) mm(Dmm 2 fc fev^r 

[0 10 6] llSgCOJg^ 1 IC*3V>T«, 1 1 6 

ti\ m 1 fe<fctf^ 2 ©&??F^:l»ttlSS 1 1 4 «3j;t; 1 

1 5(Dmt>^^im*). ^<Dtb:ti^i*^«t/h$vvN7v 
mmzicisi^^xit. mmmi 1 6Av^7^y^?^^^:^i 

<D?5^:l/-£tt ■V^ji<. / N7 V :/ 3 - F 7" -y ^7 (D-r >y 

coi^??F^m*^S/hi:^<S.J; ^ (i:M7v:/3- K7>y 

[0 10 7] -r^^-^. ^ (g + 1) #g<D^;l/--/ 
(l^g^G-l) tcW-r-g)/N7-7y3-Fyy^^3i 
JRt-'Sl^fc, /N7vy??^fttg©?5^g*^g/jNi:iS:SM 
7'7>'3- Fr-y ^0>ryr«y ^'XS^J&Hm i n. II 



feV^T)iJ^$nTV^.5M7vyn-F:/'y^Oi'y-r'y 

^X#^^Hg^;LT. -ryr>y^7.#^Hm i nO/N 
7vy3-F7-y^^^fflt/cti^co/N7-7 y^mm 
(D^rF^SBm i n i:. ^'^r 'y ^7,##H gOM7vy 

3 - F :r -y ^ ^i^ffl L /cti^co/ N 7 V y^mmm^ 

^1 (^IJ^tfg) *AilLT. Bm i n< (Bg-A) O 

ti-a-tCtiHm i n^jiJWt> Bm i (B g-A) (D 
^^{ctiHg^jiJR-r§J:9{c-r§o ^^iSSm^T 
{i. fi?ij^tf. /N7-Tyri-F7>y^cO-ryx-y^X#^ 
^4 e-y FT^U. lp]-(DM7V>'n-F:/'y^;b^)ii^ 
LTMJR?nTV^§^;b-:/' Ts f bj ©IS^51f>y F 

3-Fy-y^^^-r^it9e>y F©3g(93!)\ A©Mi:L 

[0 10 8] MP E G2-kkCm^(D^^\t1^x^\lC^ 
V^Tti, ^N7^y?^^^tLfcl^^ft:r-^0*^i5:5>-r> 
^lR^nTV^S/^7vy^-F7'•y^®-(':/x•y^7.# 
n^^mtt^o ckoT. M7v:/?fF-^jbLfc^^<D?? 

^S%^-rx-^C»l^:i!{ii. /N7Wn-F7'-y^<7)^' 
y r -y ^ 7.#^>&??F^f k L /c r- ^ (Di^^iii i: ©f P^^>* 

f bj {c:j3v^T. mc/^y-?ynmtLrcm<D'f-'$i(D 

l?F^M*^^/hT'^<Tt> gil^-rsy;!/-:/ fs f bj 
Ir) i; V ^ 7 V y 3 - F :/ -y ^ T'^ N 7 V L /-c;^ 

[0 10 9] M?EG2-AACm^(Dnmty5^lCiS 
V^Tli. ^}R2nTV>S-Yyr>y^X##i:. mmt^ 

^m(o^)v--:ricisi^xmc^y7'y^7.^m)'^mm 

mtt^xoizm^-^rixi^'^o ±mLrcmm(Dmm 1 

ICiSl^Xit. Z.(DA(Dimts /N7vy3-F7"-y^(75# 
^^^•r4 e-y Ffc. [RlC/N7vyn-F7-y^*^jlJ^ 
LTjiJi^^nTV^^S^^Or-^cDi^Vl/-:/ fs f bJ 

mxism (g+i) ©^^;i'-:^fcwLTi$ffl-rsM7v 

-:/(c^LT^ffl-r^/N7N'y=i-Fy-y^i:M^§ 
i:. ^yy'^y^xm^^n^itt^mc. AH^yF*^^ 
^J-tCi^JSi^^o ^-dT'. ±lSO cfc 9 B m i nt (B 
g-A) fc^hkiKLT. ^ffl-rSM7v:/3-F7«y^ 

[0 1 10] i;JLT. msfc^fck^fc. a^ftStfi^Vi/ 

flgtcov^T. *ll]!i<Dm^{i<i;'5^N7vy3- F^>y ^ 
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CO 1 1 1] s-f. mo^sox^'^ h)i7-'-^(D^)i 
Ts f b oj (coi/^Tti. mmmmi tmmi^. 

^Q^miRt^o :k(DminS(D^)l~f Ts f b IJ 

Ts f boj {c^i^rmiR-^nrz/\y^y::i-¥ 
m^. fs f b ij {cfcv^T. ^^ 

6t. B!|g^-rsmo#@©^;l/-y Ts f bOj fi::feV> 
r^S^^ n/c/N7 wn- Y-Ty ^ 6 i:*^-SilbTl/^S 

-7"rsfblj (c^oV^T. /^7Wn-H:/>y^6^ 

Co 1 1 2] 'A<D^2^')l--f fs f b2j (C-DV^T 

{cjl\r)tSL/clf>y MSi:, ^g^-T^^ l Ts f b 

1 J ^c:ts\.^xmiRtnrc/^y■7ya-vyy^^^j;:■DX 

-So m2^*;i/--/ Ts f b 2j {c*3v^T. nmt'imn 
^mifm^Hcfji^tLxmiR-^nrc^^y'^ya- F^-y 

^ 4(D?gf-^S*^7 tf F. B^^-rS^ 1 y/P-y Ts f 
blj fi:T3iJ^$nTV^'S/N7v>^3-K7<y^^6<D??F 
^:i*^8tr-y FT'feSo cJ;oT> Bmin = 7. Bg = 
ST'feoT. (Bg-A) (8-9) \cr^^rcib. B 
mi (Bg-A) ;5)^^u-ri)o CO/c46> ^iJ^S^S 
1 1 6}±. m^t^mi-ifJl-y Ts f b 1 J tCfel/^T 
MIR^nrv^i)M7vy3- K:/-y ^ 6 ^jiiR-r^ c t 

CO 1 1 3] Z.(0^tt. f^OmS<D^)V-y Ts f b 

oj ts mims(o^)i~y rs f b i j i:. ^2#@ 

(D^Vb-:/ Ts f b 2J i;tC*3V^r. M7Vy=l-F:/ 

^l^^^t^ffll 1 3ii. M7vy3-F^-yi'6^^xf 
-O-r-y^XS^ rej ^4 e -y hlcJa^X (0 1 1 
0) tmmL. 3 0©^^;1/-7*^|p1-©/n7'V^3-F 
>^>y^6^JM^;?LTV^§^:i:>&^■r^^fi r2j ^5if-y 
FfCj:oT (00010) t^mt^o cruCjaK). 7s 
F;l/y--^©^';l/-7' Ts f b OJ ~ Ts f b 2J 
CD 3 0(D^';l/-y{<:*3V^T^n^nStR$nTl/^i)>'N7 
vyn- Fir-y i^O-r >x<y ^X#^*^??F^<k$nSo 
CO 1 1 4] J.X±cOl«^H:^3V>T«, X^^F;l'7^-^ 
( Ts f bj CD#^) cD/J^^v^^A>5,Jli 
3iK-r§M7x'y3-F:/-y^^iiS^f ^tMT^ 
o/c*\ ( Ts f bj CD#^) o;^tv^;^ 

M«^-rSM7-7:/3-F>^-y^?^5S^LTV^ 



(gtt^a. 2^g^G) tc*t-r«/N7V 

y3-Fy>y^^)ijR-r^i^{^^ ^^\■^tz.\m2m^ 
1 4s/c«i 1 ^is^)^^(n\.tu\•7•^yf^^\\L 

liOt^^5/)^«/jM?fel)/N7vy:3-F:/-y^Hm i n 
(COV^T<D^N7vy?^^{l:tgcD?gF^:lBm i n il, g# 
ScD^;l/-7'tc:feV^TS^^nTV^S/N7vy3- F^ 
<y g{COl/^r<D/N7vy^^{WicD?^^;gB g iLft 
Mub. Bmi n< (Bg-A) O^-^lCti (Alt. fijx. 
{^9) Hm i n^MiRL. Bm i (Bg-A) (D^ 
^{C«Hg^)iJRf So 

CO 1 1 6] iHiJiPgPl 1 6{i. mGS@CD^Vl/-7(cW 
■r5M7Ty3-Fy-y^^^MS5-r'S^^{i:ti. ^IS 

mi^zon^mnm^i 1 4f/c{±i i sa^P)©^:^ 

fc*3V>T> /N7v:/??F^{l:tt©??^S3!)^«/hi:i5:5M7 
V y 3 - F -y ^ ^jiJR-r -5 o 
CO 1 1 7] Sfc. ^";l/-ys^<D/h^v^;^A^P)6|^? 
n^c^^tc. ^y;l/-7'@ti:jMJR$nfc/N7vy3- F 
:^>y^fcJ:SI^#^l:t^©??F^mi:. ^)l--rm^<o±t 

;i«D^ivN7v>/3- F^-y ^^^n^nsfR-r-Scfc 9 

CO 1 18] ti±<DJ;9{i:, *^Sg£omsti:j:n{i\ H 
m(Dmmiic^^mmclju^x. ^\y^yzi'-\:-:ry^ 
<D-f y9 «y ^ XS^^gr^^fbt- S 1^® < "T -5 

mt^ntti^xt^o 

Co 1 19] ±3iEcollSSffm^i*ii;a*2{c*3V^ 

T> ^1 *3ckt;^2(D??F^g^m^Sl 1 4*3^0^1 1 

5 A:^)^n/'c:x--^©fi*^v>-fn*^o/N7vy3- 

T't^v^^^ncofi©ii-a-t<:{±, ^ajijt?fe§c ^JS:^^■r 
<Dfmx$>^c t^TfitimcMfbt^^^y'^y^i- 

CO 1 2 0] ±iE<O^SIiiDfl5HllfecJ:t;2tOlli^ 

-y OjiJRti 4 fm(0M7 V y3-F:/7^3~6(Dit' 

<DMP E G 2-A ACM^&lCfel/^Tti. 1 1 iffi^McO/N7 
vyn— Fy -y ^1 — 11 <D'l3*>e> 1 o(D/n7 vyn— 
F r -y ^ ^MiR L. jM«?* nfcM7 V y 3- F r -y ^ «r 
ffll^T/^7vy??F^^t^^T3 9^^ifiKi;^oTv^;5„ 

CO 1 2 1] COii-^s ^IJ^tfs 01 7{C^-r^9{i:. 
/N7vy3-F^>y^)i}i^^Sl 0 8tciatt5.n/c:mi 
??F^MStb^Sl 1 4ti±, ^M7vy3-F:^>y^ 1 

*3j;tf2(c<toT#5.n§^n^n©??F#^A\ «a<o 



7;l/%^f§R0M 1 1 4a*We)nT^0> ^/i, 

jicD^ yfy^Mm^-n Lxtn^nm^-^nfc.'^ 2 © 

x-^;U^^-r-S)ROM 1 1 5 a*^^^^^nTV^?)o 
[0122]^! £D?^^gSEWge 1 1 4 T'{±> 
•y^Xffl^fefilcgPl 1 4 btcJioT^fig^n-S^yr-y^ 
;:^f@{c»-ifV^T^ ROMl 1 4 a{c^tt5)nfcmi <Dt 

m^W^Sl 1 -r>r<y ^Xfi^fiJcgRl 1 5 b 

fCcJ:oT4fi)c$nS-Y:/-r'y^Xfiifi:a':Jv>T. ROM 

i 1= (X* 3) * (a + 1) + (X 
+ (d+l) "(7) 

i 2= (Y " 3) * a b s (a) + ( 
+ Y * a b s (c) +a b s ( 

-i^^X. ROMl 1 4a*3j;tfl 1 5 a tC^n^n^tt 

Bn/c^x-7';l'A^5). §M7v>'n-H7'-y^' 1 ~4 
{C cfc o T 7-- ^ L fctf^O^vF^StcM-r li' <y 

Co 1 2 7] ^tc. z(oi:ormmm(ht. 01 8tc 

/T>-r J: 9 fc, H 1 <D??F^:SgttlgB 1 1 4 fc, =Sm7 V 
yn- K7"'y ^ 1 ~4 fc<fcoTt#e>n§^n^ncD??^ 

lO(D-r-:/;l/^W-r§R0M 1 1 4a^^lt§^<jSc 

j = ( (a&3) <<6) I ( (b& 
(d&3) •• (9) 
^LX. Z.(0^r>KLX^^^ntc^y7'y^7.mi\c 
a-5V^T. =&R0M1 1 4 a©-r— 7';l'A^e)M7vyn 
-YzTy ^ \ - A\Z^':>X7'-'^^m^\tLtc^^<0^ 

[0 1 3 0] /N7x'y3- F7-y 5~ 1 0 

\c-^LX. mi 9ti:^N-r<i:9ti:, /N7vyn- K:/-y ^ 

5 fecfc a* 6 {c J: o x^^\t L fcm-^o^^ti^tKoii^mm 
f}\ nm(o-cy7'y^7.miciciLx^n'enm^-iEtirc 

H 1 Of— y^L-^Wf i)ROM 117a. M7v>'n- 
K 7" -y ^ 7 *3ct a' 8 ck o Tx- ^ ^I^F^ft L tf^tD 
^n^'n<D??F^5*^ WjicD-ryx-y^XfiifcWLT^ 

n^n^^^fn/iH 2 Of— 7';i/^wr-s ROM 1 i s 

a. /N7v:/3-K7"'y^'9:teJ;D*l Olc^-oXnmt 

{cw LT^n^n^^^nrcii 3 or-^;i/^w-r ^ r 
oMi 1 9a*^ ^n^'nmi'f^nrcn^mntii^i i 

7~1 1 9^igt3-i.cfc9(cL-rtc);l/\ §ROM 1 1 7 
a~l 1 9 a{i:^lt5)n/-c:#x-7;l/©??F#gt±, -T^ 
x<y^Xfll4fi)tg|5l 1 7b~l 1 9bli:T4fi)t;5n/i:^ 



1 1 5 aO#f— :?';U*^6>''N7v:/n-K:?"'y^'3fe<}: 

[0 12 3] dCD^^. #M7x'y3- F7"<y ^' 3*3<i; 
fc. ROMl 1 5 at<:^it^n/c^2 0r-7;Wi:^^ 

\£y hmti^'fibmw^nxi^^o 

[0 12 4] ^yy-'y^xm^fHUl 1 4 bti. B^g^t 
§4 0£DX^^ h;Ur-^^a. b. c> di:L/'ci: 
3J;^±OIEOg5(Xtc*tL. :k(D (7) i^tcS-Jl^T 

[0 12 5] 

* 2) * (b+ 1 ) +X* (c + 1) 

(8) ^icm-^i^x. -(yTy^xmi 2^^fi)c-rso 

[0 12 6] 
Y " 2) * a b s (b) 
d) •• (8) 
tbXi>^\^\ 

[0 12 8] iKOm-^. -fyfy'^T.m^^^l 1 4 b 

it. mmt^4-DCD7.^'!7 hflv'-'^^a. b, c. d 

Ltcm^^y'fy-i' xmtLx^i&t^o -r^^p-^> y 
^ztLfzm^. m^ii. (9) ^\Lm'^\^^x-(y 

x'y^7.fiIj^4figt-So 
[0 12 9] 

3) <<4) I ( (c &3) <<2) I 

y r «y ^ 7>fii{i:S^v>T^46 p> o 
[0 13 1] co^^. mi 0{i:^-r<J;^fc, M7vy 

3~F7'-y^ 7~ 1 oti. ^nf="n7y9--ry F3-F 

>^>y^-eS§/ti6tc, ROM 1 1 8 aJ3cfct5l 1 9 a{C 

[0 13 2] ^>x-y^7.ffi^^g|5l 1 7 btt, ISIMf 
§2 0CDX^^ F;Vr~^?^a, birLfctt. 9J.;(± 
OIEOlJjXtc^L. i^cD (1 0) ^tCck-pT> -r^r-y 
i 3%^fi)c-r§o 

[0 13 3] 

i 3= (X) * (a + 4) + (b + 4) -(10) 
^fc. -Or-yi'T^ffl^figgpi l 8bti. B!|g^-rS2-3 
OX^^ h;l/r-^ a43j;r>*bA^5>. 8t:^±OIE©^Y 
(1 1) ^t^fcot. -r^'x^y^^^xfi i 4 

[0 13 4] 



^h/ir-^ ais^lfht'ib. 1 3W±©IECDi(Z{cW 
:k(D (1 2) ^{i:J;oT. ^yx-y^Xffii S^^fe 
i 5= (Z) * a b s (a) + 
^LT. ^fiSt^n/c^'t'yx-y^T.ffl i 3. 14. i 5 
tcg^V^r. ROM 1 1 7 a~l 1 9 afClStt P)nfc^ 

[0 1 3 6] CtDti-^t. I§12 OtC^-Tct^ti:, 1-QCD 

10©-r-:f;U^WrSROM 1 2 0 a<D*^^ttSi^ 

k= ( (a &3 1 ) <<5) I ( 

&-:5l^X. R OM 1 2 0a tcmf ^tirc^y—y/lij-'^ 

[0 13 9] mc. mmm^mwmmmicp^mtix 

[0 1 4 0] la 1 Hi. /\y?ya- Vfy^ l ~4tD 

vy3-K7"-y^ l~4ti. ^n^n. l^^-r§4 2^tD 
x^^h;l/x-^ (4^'y:/;l/X) ^ 1 ^^;U-7'i; LT 
/n7 V >?gf^fl:-r 5 rcii)©M7v >n- K7"'y ^ T'S 

So 

CO 1 4 1 ] 0 1 1 tc431/^T. :&m(D Ta d r s J Oi3 
*3D. feiJO Td a t aj OWcti. §/N7vy3-K 

7 <y ^ .k o T r- ^^^ti^ti^mt L fcm-^m^ 
s©x-^^*^^^nTv^So 01 1 {c^-r-f-T";!/^^: 

{i2 If h^e'<y MS^LfctOT-^So 
[0 1 4 2] 0 1 2tt. 01 1 £D-r-7';l'^t'Jtc|Slfl 

$n/cx-^5?©^fig^^x-ro mi 2{±. 4^77°;bX 

( t u p p 1 e s) (Dx-^tc^LT. §/N7Vy3- 
KT'-y ^ 1 ~ 4 ^fflt/>T^n^n?5^fkL/c^^{c#P, 

ns?5^s^^v-rT-^©*S)ifl}gi^^^Lri/>So si 

l{c:fev^T> ^n^n(^7KbX{cW)r£;-rs-r-^«3 
2\£y h(DT-^XhK>. mi 2{c^-rckd=5:Mfi)c{i:^ 
oTI/^So Ell 2{C*3V>T. «±ffi<D8e>y hT-aSS 
THC B 1 J {4M7vy3-K7'>y^^ 1 {cj;oT-r-^f 

0. 8 If •yh^{c^n^ntgitp)nfc rHCB2j . 
rHCB3j. THc B 4j ti. ^■n^nM7 V^^n- 

F7">y^2. 3. 4tCcfcoTx-^=&^n^~n?TF^fl:L 

KT'-y^ 1-4 {c^n^n>I^JS-r5?^#McDT-^5f TH 
C B 1 J ~ TH C B 4 J tt. M S BtJ*^?) L S MfflytC*-" 



CO 1 3 5] 

a b s (b) - ( 1 2) 
fig^bTtckV^o 

CO 1 3 7] HOm-^. lOO-Oy'-y^Xgl^figgpi 
20b{±. mmt^2-0<07.^<7V)VT—$'^a. ht 

LTct^. 5W±cOIEOl5^Zti:^L. ^n?'nzif>yh 
iX±{c D ^11$ n/c a i:bi;^ Id" -y l^S^^Lfdi^^ 
yr-y^7>fiiki:LT4fi5t-rSo t^^-^. Z^5i:L 
/cti^s (13) StcS-:3i>T^>^7-'-y^ 

X<ik*^5fe^^nSo 

CO 1 3 83 
(b&3 1) - (1 3) 

CO 1 4 3] 0 1 1 (c^Lfcf— 7';l/p<tU^fflV^T> 

m^ii. m5<Dm2^'ji-y rs r b 2j ©7.^^ h^v 

x-^ (1. -1. 1, 0) ^^^y^yn^itLfzmff) 

CO 1 4 4] S-r. x-7';l/^*'J^?l<fc46(DTFU 
Xti. BuHS (1 3) 

a d r s= ( (1 &3) <<6) I ((-1&3)<< 
4) I ( (1 &3) <<2) I (0&3) 
X'^-X^n^o CCTii. a d r s = h 7 4-efeSO 

x\ ^mTh'UT.icnit'r^T-'int. mi uc^x-tj; 

9{Ch0 90 7 09 0 7i:^D. 
j\yrya- FT'-y 1 ^fflv>rd 

>y F 

M7Ty3- F7>y ^ 2 ^fflv^fci 
>y h 

M7 wn- F7^y ^ 3 ^fflv^fci 
>y h 

M7V>=i-F7"'y^4^fflV'>fd 

•y h 

CO 1 4 5 ] m 1 3 ti. 2 ^ >y -fjlX ( t u p p I e 
s) <D'r-:Jf{i:Wrs>'N7v:/n-F7''y^'5~l Oco 
??F^:l©ttl<D/c46<D-r~7';l/>(^rU(OF«3S^^t"o /^7 
vyn-F7"'y^5~l 0{i. B!|^-rs 2*<DX^^ F 
1 LT/N7vy??F^{l:f 5/'c46tD 

/N7vy3-F7'-y^-eSSo 
CO 1 4 6] mi 1 Iridic, mi 3{c43V>T. feiliJcD 
fa d r sj <DWc{±. x-7";l/;^t 'J ^!.l< fc4607 
FVX*^^$nT*3(3. :^m<Dm<D rd a t aj (DffiS 
#/N7v>'3-F7'-y^5~l OfcjcSt^F^ft^gcO 

^^m^^t7'-■^tl^7^s■^rLX\^^?>o mi ucmfr- 

7';l/^tU©T FUXfi, l?!|SL/c2*(DX^^ Fyl/r 
-^(DTfiSlf -y F^e«y FIS^L/ctcO-eSSo 
CO 1 4 7] mi 4t±, mi 3©-r-7";l/^^:'JfC*S,^ 
$n/cf--^f<Dfi|fiJt*^t-o mi 4{i. 2^f<y:/;UX 



t^©l?F^S«, 9 If 



7 If 



it±. 9 If 
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8 Id'-y hcDr-^T^D. Ell 4 tc^-rcfc9^^i)3ttc;& 
THCBSJ /N7vy3-K:r>y^5fCi:orx- 

P)n/c THCBej, THCBTJ. rHCB8j. 
TH C B 9 J . TH C B 1 OJ {±. ^ti^W^yrya 
~K7-y^6. 7, 8. 9. 1 OfCctoTr-^^^n 

^^■n^n^ LTV^So ^43, THC B 1 IJ {i. x;^ 

Co 1 4 8] El 1 3ti:^L/cx-:/;U^t';^fflv^T> 

m^ii. EI5cD^0SiCD^Vl/-y Ts f bOj OX^ 
^'h^l'X-^ (4. -2, 0. 3) ^M7vy?f#{l:L 

[0 14 9] S-r. 1 |p|g{i:«. 7^-7;l/^^ >J^?I< 
fc4607Kb7,«. mifH (1 3) iC43<J;t;x^^ h;l/x 

(4. -2) 

a d r s = ( (4&3 1) <<5) | (- 2 & 3 1 ) 
{C<fct)#^P>nSo CCT'tia d r s =h 9 eT'feS/c 

rhOc 090bG80b08j t^Ji^o 
[0 15 0] Zmmclt. X-7;l'P<^rU^?K/c46© 
TKbXti. X-^^h;l/7--^ (0, 3) *^?). 
a d r s= ( (0&3 1) <<5) I (3&31) 
fCj:04;^?>n-5o ilCTtia d r s = h 0 3'rfe§/'c 

nb. ^^TKuxfc^^ns-rsx-ijfti. 01 3{c^-r<t 

Th 0 8 0 7 0 8 0 7 0 9 0 7J t^So 
[0 15 1]^c:T\ 1 [51i©r-^ Th 0 c 0 9 0 b 
0 8 0 b0 8j t. 2lHl@CD-r-^ Th 0807080 
7 0 9 0 7J t^ljaWLTcm Th 1 4 1 0 1 3 0 e 1 4 
OeJ ti\ ^n^n©M7x'y3-K7>yi7 5~l Otc 

id'-y h 

M7x'y3-F7-y^ e^fflU^/c^-g-fDj^^Sti. 16 
M7 vyn- K7'>y ^ 7 ^fflV^fc^^O?^^gtt. 1 9 

yN7Ty3-K7>y^8^fflV>fc^-a-0??F^Stt. 14 

e~-y h 

/N7vy3-K7-y<>9^fflV^/cti^(D??F^mt4. 2 0 
ys7vy3-K7'yi!' 1 0^fflv>/'c^^©?5^Sti. l 



i:Lr^46e>ni.o ClOcfc^tcLT. MPEG2-AA 

C^tSlC*3lj-?). ^M7-7y3- K7>y ^ 5~ 1 Ofect 

[0 1 5 2] EI 1 2*3J;i;e1 1 4iC7rst^0iC, §/n7 
•7ya-\fzry^iz^^XT—^^^ti^mmtLrc 
^^(D?5^§=gr. ^n^n. ^4i)8lf«y hi:*i:tcE^o 

Tl^lftf §cii:{c<i;D^ Ell iJScka'Ell Slc^stf— 
7;l/ ^ ^ U 5) ^ n ^~nM5?^ tB L /c r- ^ ^ ^ © i S ^ 
ilijn»LTt. ^ilTOiA^:t-/^7P--r§*3^n;b^ 

§xy-;i/7 7^^/^>K fs f bj mo^n^ 

nOr-^^M7vy??f^{kLfc^O?5#gti. ±iEL 

t^ctic^-^XTi^nb^ri^o !i(orcibic^ m^tiibrc 

a L/c:7--^?^^(D* $^jK]!jn^LT*>i[*^:t-^^7D 
- L^v^J: o fc-r-Sfciiti:. ^46#/n7 vyn- K7-y 

430. 8e<yh#lC, V-v^>e<y hhLT TOJ ^Jf 

[0 15 3] fjiis. ±m(omxit. mmommtt. m 
s^M^-r^o/ifefc, ±mMman(otcib(D'?-i^y 

^^tt§rci6{c#|^^Sr-^;Sr8 e-y hC'iitcE^o 

[0 15 4] AAcm^<Dnmtic^\^^xii. 2 1 u p 

p 1 e s©T-^%/N7vytgF^jtL/i^^<D^^M<D 

1 7T$.?.Ol:\ 5 e-y h-e^?lT:-t§o 
tf. M7vy3-K7'y^9(D-ryx-y^'X#^l 5 4 
*^^ntcS/ci>o (I SO/ 1 EC 13818-7 Table A.lO.Spectr 
um Huffman Codebook 9 » 
[0 15 5] M7v>n-K7>y^9(D-i':^'r>y^XS 
^1 5 4T'fi> /^y^yn^(on^m<o\£-y hmt 1 5 
^nt<:.>-ry'ft$fii:LT2lf-y ^*M^riJ^^ 
n§;c46tc. e-yhijtil 7i:^l)o \^yh^l lit. 
5 e-y h(cTg$n^/c46tc. 5t:~-yhtc, V— 
<y h 6 e-y h^iSttT. ±12 1 1 Id'-y h i:-i:fcE^t,n 

[0 15 6] V— >'ye>y h*^6e<y h-e^sasfco 

10(D7.^-;l'7 7^^/^y F (s f b) IC^tn^f 
;U7 7^'>^^yKOx-^?i(*'«l 6T'feO (IS0/IEC138 
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at 32.44.1 and 48kHz #M) > t^-O. 8m<D'>a-h 
T\ h-^;H 2 8 (= 1 6 X 8) fflcDx-^*^ I'D 

[0 15 7] C<D^oi^. r-^Sf^K^n 2 8fC^?)^ 
-a-. ^^xy-;U7 7^^/^yKO-r-;Jf^. 2 t up 
p 1 e sffl(D/N7vy3-K:/-y^(i:J;oT?TF^{t-r§ 
ti-^. 1 2 8/2 = 6 4 [HlcD^«;?)'«t7^^ni.OT:\ V- 
>>>e-yhi:LT> 6 e -y h i: ^ (6=1 og2 

(6 4) ) o C(D<fc^tC, m.X^yhm^^^t5\£yh 

•y h€k{cE«6>n-5o 

CO 1 5 8] l-:^±coa*{Cj;oT. /Z^^JDi© A A C 
fkcD^fi. S?5^gx-^^i 1 e-y hc'iitcE^^ii 

[0 15 9] $/c> msi<Dmmitcom^i!i^-:>r. 1 1 
tr-y hJ-;i±. 1 2 If -y hCiitcE^ortiia 

[0 16 0] 12 ti'-y htcE^i)-t?iJ^, E 1 SfccfcD' 

1^1 eiCTikto lai 5(±> Ell 3(Dx-:^;l'^. i 2e 
•y hc:i:{cE^D^*5L/'ct<Dt?feO. 1 2 td>y h©tc 

v-'>*yif'y hiiLTcD roj ii\ ^ti^nmx^nr 
v>§„ Ell 614. 01 soT—zffV^^'evic^mttirc 

[0161] 

i:*^T't-5o $/c, />7v>n~K7>y;^*^7ytl--r> 

F=i-K7-y^cDif-&-efeort. -r-^/b^ 1 [h1?|< 

-eti)o cntccfco. /N7v>?^^^i:(c«t^s^Maa^ 

[0 16 2] S/i, *li^{i:J:n{f, /N7vyn-K7" 

-y ^cD-r yf-'-y ^7.#€^?0€ft:-r§l^tD?f ^gA^^< 
•r'i)Ci:{cJ;0> cfc0^^co«);vvN7vy?gp^{l:^tf^ 

[1112] m 1 ©?^^SgmSSfi:rtM$n/'cx-7;l/^ 
[El 3] ^2«D?f^SSttHSa{ci^ii$nfcf— 7;bp< 



[05] M^{t&t;y;i/-7{b$n/cX^^h;UT-^ 

[0 6] mi«D/N7V>n-K7>y^cDrt§f-$.^. M 
P E G 2 - A A C^^S<75/>7vy3- F7'<y ^ 3 ^^1" 

0-efe^o 

[07] ^2(DM7Vi/n-K7«yj7©l*lST'fe§> M 
P E G 2 - A A C*1*ScD/n7 Wn- K7"<y ^ 4 

0T'^So 

[08] |g3<DM7W=i-F7<yi7CDrt^-efei.. M 
P E G 2-AAC^^&©^^7vy3-F7■y^5^^■r 
0■^■fe'l)o 

[09] ^4cD/N7vyn-K7«y^<Drt§r*^S. M 
PEG 2-AACm^S<^)/^7■7y3-K7•y^6^^•r 
0■^?S'5c 

[010] MP E G 2-A AC?g^^jl:;^i\:tC*3l/^Tffll^ 
e.n§7>^^ h^AM7V>'=i-K7>y^/^^^-^^ 
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